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INTRODUCTION 


“ Now of Introductions sooth be it Said that in them it behoveth 
to Speak fair, and with nice Tongue and Quaint upon the matter, 
yet not so far Removed therefrom that he that heareth be set Astray 
in his Expectations of things that be to Come.” 

Mirrour of Pryntyng. 

Long Primer ancient (Miller & Richard). 

If we except the marks left by fossils such as those of leaves, shells, and 
other natural objects in the soft clay, hardened and turned to stone by the 
long-drawn action of ages, probably the first printing-surface in the world 
was the thumb or finger of some hunter ancestor of our race, producing its 
impress in blood on the blue-white surface of the skin freshly torn from 
his quarry. 

Though the methods that produced this mark were similar, very different 
indeed was our antique hunter from our modem savages, regarded askance 
by society, whose thumb and finger prints present such interest to the 
Bertillons and to the Galtons and, incidentally, to the police of all civilized 
nations. It is indeed a far cry from the mark of prehistoric fingers on 
fresh-plucked skin to the marks the burglar leaves behind him on an 
incautiously handled beer-bottle, but thg njpchanical conditions which 
result in these marks are the same, and both -are produced from a similar 
printing-surface. 

In this work it is practically with printing-surfaces alone that the 
authors propose to deal, and not with the impressions produced; there¬ 
fore, from their point of view, the thumb or the finger and its series of 
depressions and ridges which are the origin of the print, have for them 
more interest than the print itself. Within the same category fall all those 
processes which they aTe about to describe as contributing to the formation 
of a proper typographical printing-surface. Though ever striving to obtain 
perfection for the production of the printed page—to the printed page 
itself, except contingently, their subject will not take them. 

Contrary to common opinion, the art of producing a printing-surface is 
a very old one indeed, and it was not so much the want of knowledge of how 
to print that retarded its development for so long, as the want of a proper 
fluid medium with which to print. It was ignorance of a proper ink and 
not of a proper type that kept tins art almost unknown, and only led to 
its practical inception in the fifteenth century on the continent of Europe. 
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Printing .on clay tablets or cylinders—in idea like the most approved 
modern methods—was practised in Babylon at least three or lour thousand 
years ago. Printing on a plastic clay-surface with movable types was 
known in classic times, and the art was to a limited extent adopted among 
potters. Printing on tissues, of various surface-qualities, continuous such 
as those of paper, or cellular, such as those of .silk or other fabrics, 
was understood and used in China in remote ages. • -At all periods within 
civilization there have been printing-processes of some kind or other going 
on in the world, and therefore printing-surfaces have always been in use 
somewhere or other. 

Interesting, however, as the matter may be from a philosophical or 
historic standpoint, it has but little importance so far as the scope of this 
present treatise is concerned,, and therefore the brief remarks already 
made upon the subject must suffice in this introductory note. Reference, 
however, to the bibliography at the end' of the volume will direct any, who 
may wish to investigate the matter at greater length, to works that contain 
information concerning a question full of interest. 

The first really practical typographical printing-surface was an engraved 
block. Similar blocks are still in use to-day in certain parts of the world, 
for instance, in China and Japan, where the number and complexity of the 
ideographs, when this form of conveying ideas is employed, often render 
the use of movable type unremunerative and unpractical. The next 
improvement, useful only for languages possessing comparatively simple 
alphabets, was the separation of the characters, which composed the 
words engraved upon a block, into separate units. 

This, about a.d. 1454, constituted the invention of Johann Gutenberg 
and Peter Schoeffer : " The Harlemers plead that Lawrence Jansz Roster 
of Harlem was the first inventor of printing in the year of Our Lord 1430.” 
With the addition of this quaint sentence from Moxon, the first Englishman 
to write on the subject of the mechanical side of the printing art in 1683, 
is summed up what we know of the dawn of printing in Europe. 

A word here, however, must be given to Moxon, whose “ Mechanick 
Exercises ” is the only English book that, so far as the authors know, 
has yet appeared on the subject of their treatise. Several chapters of 
the present work are headed by a quotation from this delightful old 
author, the study of whose volume has been a “ pleasant drudgerie,” and 
has never become, as has often been the case in wading through the works 
of some of his more ponderous contemporaries and followers, a " labour 
would make Hercules sweat.” 

In the initial stages of the art, printing was done from wooden types. 
The next step was the substitution of suitable metal types for the wooden 
ones, and this involved a much greater advance than is at first apparent, 
for it ultimately required the production of a steel punch from which to 
strike a matrix by means of which in turn, with proper appliances, to 
produce a type. 
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Hand-setting at this period, and for many years afterwards, was the 
means adopted for assembling the different units that went to form the 
page. In the early part of last century efforts were made to introduce 
mechanical composition, and probably to Church—whose patent, a British 
one, is dated 1822—the honour of this innovation must be allowed. This 
process of composing or-creating the printing-surface by mechanical means 
was carried to a considerable state of perfection and real usefulness towards 
the end of the nineteenth century, and probably, had it commenced earlier, 
and had the production of cheap type been as far advanced then as it is 
to-day, it would have been one of the chief methods employed by the 
printer for the production of his printing-surface. 

In the latter quarter of the last century, however, Ottmar Mergenthaler 
conceived the idea, along with many other fellow-workers of less note, of 
not only mechanically assembling type already cast, but of casting the 
type themselves, or their equivalent, from previously assembled matrices. 
Without going into details or referring to similar but unfruitful lines of 
invention, the advent and improvement of the Linotype on the one hand, 
and of the Monotype on the other, and of all their kith and kin, have carried 
things forward to the pitch of excellence marked by the closing years of 
the nineteenth century. A further advance seems likely to mark a new 
departure in these early years of the twentieth century, and what the next 
fifty years may show of yet further developments, it were hard to say. 

In every instance, however, from the impress of the early hunter’s 
finger upon the smooth white surface of the freshly separated skin to the 
most perfect example of modem letterpress work, the ultimate aim of the 
originator of the printing-surface is to produce a series of surfaces and 
depressions from which to reproduce the desired design. The end, un¬ 
consciously or consciously sought, has been the same, only the means for 
its realization have altered, changed and improved. It is with the more 
modern of these changes and alterations that the authors of this treatise 
have to deal. 
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PREFACE. 


“ Never let it, then, be said, that a British Public have 
encouraged the introduction of that machinery, which can only 
tend to damp and destroy all the energy and talent of those who 
have hitherto upheld and exercised the Art. ...” 

Preface to Johnson’s Typographia (1824). 

Mofidre, Le Mldecin Malgri Lui. 

In dealing with typographical printing-surfaces and the processes and 
mechanisms of their production, one of the great difficulties experienced 
has been, not so much to know what to indude, in this treatise as to decide 
what to leave out; the aim having been not only to produce an interest¬ 
ing volume, but to make it also a standard text-book on the subject of 
which it treats. 

The foundation of the present work is a paper read by one of the 
authors before the Institution of Mechanical Engineers and published by 
that body in their proceedings. The widespread interest it aroused, and 
the demand for copies of the excerpt as a work of reference, suggested the 
turning of a technical paper into a manual of technology; the one con¬ 
taining in all some hundred and fifty pages of illustrations and printed 
matter, and the other between six hundred and seven hundred pages of 
letterpress and over six hundred illustrations. 

None can be so well aware as the writers themselves of their own 
deficiencies and of the skeleton fashion in which important sections of their 
thesis have been discussed, but the subject as a whole is so vast and so 
complex, and embraces so many fields of human activity, industry, and 
invention, that, if treated in a more prolix and less practical manner, the 
result would have rivalled the ponderous tomes of the old schoolmen 
themselves. 

The time and trouble involved in the production of the book, even 
in its present form, have been very considerable, and the large amount 
of what may be called “ dead work ” is little apparent in the pages as they 
appear in their finished state. 

To take the single instance of patents : thousands of these, both 
British and foreign, have had to be looked up, compared, abstracted, or 
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considered, a task not rendered any the easier from the curious Patent 
Office classifications that confuse the multitudinous masses of typewriter 
detail with things that are more nearly pertinent to the printer. 

The authors do not grudge their labour, for it has been a labour of love 
and one that has led to numerous friendships, but where thanks are due to 
so many, it would be invidious to particularize. The courtesy, however, 
of the Institution of Mechanical Engineers demands unique acknowledg¬ 
ment, for ready permission for the reproduction of parts of the original 
paper and kindly liberality in allowing the use of their blocks and drawings. 
Special help is referred to in the text as occasion demands, and all those, 
whose names are recorded in the following pages, and without whose 
friendly co-operation this work could never have come into being, are 
here very heartily thanked. 

London, 1915. 

Note .—The authors will be much obliged if any one consulting this book 
and discovering error, mis-statement, or omission, will communicate with them 
directly or through their publishers, with a view to having the matter rectified 
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GLOSSARY OF COMMON T] 


Crotch ; part of a letter, see p. n, par. 2. 

Dashes, see p. 112, pars, x and 2, and figs. 106 and 107. 

Depth ol strike, see p. 11, par. 1. 

Descenders ; letters or characters that descend below the line. 

De Vinne J a family of type faces, see p. 32, § 8; pp. 84-7, figs. 59 and 60; p. 86, §jj C 
and 15; and p. 93. 

diamond ; a size of type, see p. 38, par. 4. 

Distributing ; putting back sorts of type or matrices, letters or spaces, into their boxes 

doric ; a style of type, sec p. 30, § t. 

Dot; part of the type tang, see p. 11, fig. 2. 

Dot; part of a letter, see p. 28, fig. 41 ; and p. 29, par. 1. 

double engllsh ;-great primer ;-small pica ; American sizes of type, sec p. 70, 

table 6. 

double plea ; a size of type, see pp. 70-1, table 6 (24-point in America, 22-point in 
England). 

Dressing (type); see p. 20, pars. 2 and 3. 

egyptian ; a style of type, see p. 30, § 2 ; pp. 84-5, fig. 59 ; ana p. 87, § 12. 

em ; a set-wise dimension equal to the body of the type ; also used for defining widths 

em quad, see p. 55, par. 1. 

emerald ; a size of type, see p. 58. par. 4. 

em-set; the set width equal to the body of the type. 

en ; a set-wise dimension equal to half the body of the type. 

en quad, see p. 55, par. 1. 

english ; a size of type, see p. 58, par. 4. 

en-set; the set width equal to half the body of the type. 

excelsior ; an American size of type, see p. 58, par. 4. 

expanded face, see p. 89, par. 1 and fig. 61. 

extended faee, see p. 89, par. 1. 

extra-condensed face, see p. 89, fig. 61. 

Face ; a designation for styles of type, see p. 10, par. 4. 

Face ; the printing-surface of type, see p. 11, fig. 3. 

Family (of type faces), see p. 122, par. 8. 
fancy face, see p. 83, par. 4. 
fat face, see p. 89, fig. 61. 

Foot (of type), see p. n, fig. 3. 

Fiong, see p. 473, par. 2. 

Forme ; a page or pages of type, secured in a chase, for printing from; see p. 689, 
par. 8. 

Former, see p. 122, par. 3. 

Fount scheme, see p. 126, pars. 3 and 4. 

Fount of type, see p. 34, par. 3. 

four-line pica or canon; a size of type, see p. 71, table 6. 

french antique ; a style of type, see p. 30, last ex.; and p. 31, par. 1. 

french clarendon ; a style of type, see p. 31, par. 1. 

Full point or period ; the full stop : full point inverted ; the decimal point. 

Furniture, see p. 35, par. 3. 

Galley ; an oblong tray with vertical sides, usually of metal, to which composed type or 








Line-justification, see p. 77, par. 4. 

Line-to-baek, see p. 11, fig. 4 ; and p. 14, par. 3. 

Lock-op (test), see p. 116, fig. 1x8. 

Logotypes, see p. 108, par. 4. 

long primer ; a size of type, see p. 59, table 3 ; and p. 60, par. 3. 

Lower-case letters ; specifically those letters which are placed in the compartments of 
the lower case (p. 285, fig. 263 ); now often used for small letters as opposed to 
capitals. 

Low-to-paper, see p. 14, last par. 

Main-stroke, see p. u, fig. 4. 

Matrix, see p. 216, par. x. 

Matter ; type set up ; dead-•, no longer required for printing ; leaded-, with 

leads between the lines ; live-, ready and required for printing; solid —'—, 

meridian ; an American size of type, see p. 38, last par.; and p. 70, table 6. 

Middle space, see p. 55, par. 1. 

minikin ; a size of type, see p. 58, par. 4. 

minion ; a size of type, see p. 59, table 3. 

minionette ; an American size of type, see p. 70, table 6. 

modern ; a group of styles of type, see p. 33, § 9 ; pp. 84-7, figs. 39 and 60 ; and p. 87 
§§ ii and 19. 

modernized old-style ; a style of type, see pp. 84-7, figs. 59 and 60 ; and p. 87, §§ 10 
and 18. 

Monks and friars ; heavy and light impressions of type, high or low to paper respectively, 
morland ; a style of type, sec p. 91, ex. 14. 

Mould, see p. 241, par. 1. 

Neck 01 heard ; part of a type, see p. II, fig. 3. 

Niok ; part of a type, see p. ir, fig. 3. 
nonpareil; a size of type, see p. 59, table 3. 

old-face ; a style of type, see p. 32, § 8 ; p. 83, last par.; and pp. 84-7, figs. 59 and 60, 
§§ 4 and 14. 

old-style ; a group of styles of type, see p. 32, pars. 1 and 2 ; and pp. 82-3, § r. 
Ornaments, see p. 109, last two pars.; and figs. 98-9. 
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CHAPTER I. 

PRINTING-SURFACES. 

“ HalseS work of flbetal engraves anO eke of tfflooS, wherefrom 
Jmpreeaiona map he wrought before fihen’s Eges, outsbootetb 
the art of bint that prgittefb JBoofts; ffor tbeg be fosang an& of 
Diverse wise, aitO out of our Ktnowiebge a no bg us not to be 
treateO. Cbe ©rgntet batb UUoes of bis' own enow: ©oO 
ftnowetb!” fibirtour of Drgntgng. 

Printing-surfaces may be divided into several classes, all of which are 
comprised under intaglio printing-surfaces, lithographic or what may be 
called smooth printing-surfaces, and relievo or typographical printing- 

x. Intaglio printing-surfaces, which may include the cylindrical as well 
as the plane surface. 

(a) Etching. —An ink-containing depression produced by the 

localized action of an acid or other solvent on a smooth 
surface. 

(b) Engraving. —An ink-containing depression produced by the 

action of a cutting tool or graver on a smooth surface. 

(c) Dry-point. —An ink-containing depression produced by the 

scoring of a smooth surface by a pointed tool, ridges being 
thrown up by its action on one or both sides of the score. 

(d) Dry-point ebarbee.—A process similar to the preceding, but 

in which the ridges on the sides of the ink-containing 
depression are removed. 

(e) Mezzotint. —Cellular ink-containing depressions produced in 

(or removed from) a suitable smooth surface at more or 
less regular intervals. 
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(/) Aquatint. —An ink-containing surface interrupted by pro¬ 
jecting portions of the original plane surface which are 
formed by the protection afforded from the mordant by a 
, rosin solution which has granulated in drying on the plate. 

The most usual materials in which these various forms of ink-contain¬ 
ing depressions are produced are steel, zinc, or copper plates suitably 
prepared. These are generally inked by hand ; the surplus ink is removed 
from the original smooth surfaces, and a damp sheet of paper is laid on 
the face of the plate. The plate and paper are then passed through a 
roller press in which a blanket is interposed between the roller ahd the 
paper, and the latter is forced into the depressions in the plate. All 
these intaglio processes are usually confined to the production of artists’ 
original works, or reproductions of them. They are comparatively slow 
and costly on account of the very considerable skill required to carry them 
out successfully. 

2. Lithographic or smooth printing-surfaces, also known as plane- 

graphic printing-surfaces in America, which may include the plane, 
cylinder and cone, and in which there is little or no appreciable 
difference of elevation or depression. 

(a) Lithography. —All forms of lithography proper, which it is 
unnecessary to describe, save to say that the parts 
required to receive the ink are kept greasy by suitable 
means while the parts required to refuse it are kept wet. 
(h) Anastatic prrinting. —A form of lithography in which an 
existing print is used to effect a transfer to a metal plate 
by a somewhat complicated process in which the elements 
of lithography and etching are combined. 

(c) Photographic printing, which includes a large number of 
diverse processes, but which all practically come under 
the heading of printing from smooth surfaces. 

(<f) Photographic printing, which includes a large number of 
diverse processes, some of which approximate to certain 
of the methods included under intaglio printing. 

(e) Photographic printing, which depends for its results upon a 
chemical reaction caused by the transmission of light 
through a negative on to prepared paper. 

3. Relievo or typographical printing-surfaces. —Relievo or typographical 

printing-surfaces, which include the plane and cylinder, are those 
in which the printing-surface is in relief, and may be inked by 
means of an inldng-roller. 

(a) Various forms of relievo, or relief, printing-surfaces known as 
process blocks, and, chiefly used for illustration, which may 
be roughly grouped under the terms half-tone blocks, 
zincographs, etc., all of which can be used in conjunction 
with the more common typographical surfaces. 



PRINTING-SURFACES. 


(6) Typographical printing-surfaces, which are produced directly 
by means of movable type or indirectly by means of 
movable matrices which mechanically compose the desired 
characters, combinations, or groups of suitable length 
correctly dimensioned, or consist of relief surfaces em¬ 
bossed in thin sheet metal. 

(c) Typographical etching is akin to the various forms of relief 

printing just mentioned. One notable use of this method 
of producing the printing-surface is in the production of 
the shorthand pages of “ Pitman’s Shorthand Weekly.” 
In this process a metal plate is covered with a wax 
etching-ground through which the characters are engraved 
by means of tools of appropriate shape. When the 
engraving is completed an electrotype is taken from the 
plate, from which impressions can be printed. The 
printing-surface is formed by that portion of the electro¬ 
type which was in contact with the metal plate and 
the whites occur where the wax was left. 

(d) Graphotype. —In this process a layer of prepared chalk is 

compressed on a suitable backing so as to present a 
smooth outer surface. The drawing is made with a 
glutinous ink on this surface, and after drying, the 
adjacent non-treated material is removed with a pad of 
velvet or a brush to a depth of about o'oi inch ; suitable 
tools are used to obtain increased depth in the whites. 
The block is then treated with a solution of alkaline 
silicate, and, when dry, a mould is taken from it, from 
which an electrotype or stereo-plate can be made. 

The extent and complexity of the subject of printing-surfaces may 
easily be realized when it is considered that this entire work will be 
limited to the consideration of the technology of the production of typo¬ 
graphical printing-surfaces, and that not only one, but many volumes could 
be written about this branch of the subject. 

Strictly speaking, under this head should also be included various 
methods employed for the transference of the capabilities of the original 
printing-surfaces in metal to plaster, paper, flong or papier m&chi, and all 
the mechanical and other processes connected therewith. These, however, 
are treated more briefly, for, though cognate and presenting features of 
great interest, they do not come under the strict definition of typographical 
printing-surfaces, but are rather to be regarded as secondary processes or a 
means for multiplying and rendering available the original metal surfaces 
for the more rapid production on the press of printed matter, or as a 
means for preserving a typographical surface by a more economical method 
than that of keeping the actual type masses. 
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Typography, or, literally, the art of writing by means of movable types, 
now indudes the art of printing on paper or any similar surface not only 
from movable types, but from printing-surfaces produced as a secondary 
product from movable types or their equivalent. In this treatise printing- 
surfaces only are dealt with, or, to speak more accurately, only printing- 
surfaces such as are produced by the methods specified above. The con¬ 
sideration of this matter, however, presents to-day the peculiar difficulty 
that, whereas the records of all other callings and industries are effected by 
means of typography, yet the records of that art itself are singularly 
deficient, and, for a trade of such antiquity as that of printing, the data 
available are very meagre. 

Before, however, entering into the more particular history of this 
subject, it may be as well to give a brief recital of some salient points in the 
art generally. 

Apart from those forms of printing on clay or other plastic surfaces 
already alluded to in a paragraph of the introduction, the earliest attempts 
at printing are believed to have been made in China about the commence¬ 
ment of the Christian era. It is said that in the year a.d. 175 the text 
of the Chinese classics was cut into tables which were erected outside the 
national university, and that impressions—probably rubbings—were taken 
of them. It is stated that some of these are still in existence. 

Printing from engraved wood-blocks was almost contemporaneous with 
the Christian era, and printing from movable types seems to have been 
practised in China many centuries before the invention of the art in Europe. 

In reply to a query addressed to the authorities at the British Museum, 
the authors are informed that " Chinese writers state that a certain Pi 
Sh&ig in the eleventh century invented movable type. This Department 



TYPOGRAPHY. 


[the Department of Oriental Printed Books and Manuscripts] possesses a 
copy of the Wen hsien tung Kao, a Chinese encyclopaedia printed in Korea 
from movable type in 1337. Further information on the subject will be 
found in the ' Chinese Repository,' volume xix„ p. 247 foil. The British 
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Fin. 1 .—Reproduction of xylographic printing. 


Museum possesses no books printed, or supposed to have been printed, 
from type made by Pi Sheng.” 

In Europe xylography, or printing from wood-blocks on paper, does 
not seem to have been practised before the latter half of the fourteenth 
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century, though this art was certainly applied to the printing of designs, 
patterns and decorations on woven fabrics, skins, and vellum, and also 
to the imprinting of single initials and like characters in manuscript 
works for subsequent filling and illumination by hand. The example 
from a block-book given in the text, fig. i—a page reproduced on a 
slightly reduced scale from a facsimile of a page of the original German 
work, “Der Entkrist” (The-Antichrist), circa 1450, appearing in the work 
of Drs. Lippmann and Dohme—will show to what a pitch of practical 
excellence the art had been carried prior to the advent of individual 

Engraved wood-blocks were formerly used by kings and other im¬ 
portant personages for signing documents. Engraved seals are still used 
in this way in the East as relief printing-surfaces, with the advantage that 
the prints can be identified with certainty by the illiterate, whereas a 
written signature, which varies, cannot. A modem revival of this method 
of attestation is exemplified by the rubber signature stamps used by many 
of those engaged in the cycle, automobile, and other industries. 

Without going into the vexed question as to who the original in¬ 
ventor of printing by movable types was, it is sufficient to say that the 
first authentic European printing-surface composed of movable types, 
from which we have any recorded impression, was that from which two 
different editions of Letters of Indulgence issued in the year 1454 by Pope 
Nicholas V in behalf of the kingdom of Cyprus were produced. This, 
though the earliest authentic specimen of printing from movable types, was 
certainly not the earliest specimen that had been produced in this way in 
Europe, for it is certain that at that date there were at least two nval firms 
of printers at work, and earlier impressions from movable types must have 
been taken, though none of them has come down to us, so far as is known. 

From this date on, the history of printing from movable types is simply 
part of the general history of human civilization, and does not require 
further comment here. 

Though movable types were, in the first instance, possibly made from 
engraved blocks sawn into rectangular prisms, so roughly fashioned that 
they were incapable of being locked up, and required other devices to hold 
them in position, such, for instance, as being bored through or pierced and 
threaded on wires, or possibly nicked in one or both sides and held in 
position with strips, the art must have rapidly progressed, for wooden types 
of fairly good form are stated to have been made. This wooden type, 
however, must have proved weak and short-lived, and the obvious step 
was the substitution of some harder material. 

After various experiments, an alloy of the metals lead and tin was 
adopted, with, subsequently, the addition of varying quantities of antimony, 
and occasionally of other metals such as copper and bismuth. These metal 
types may at first have been produced by engraving, but if so the process 
was too slow and costly, and ended in types being cast from matrices which. 
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in the first instance, were made of wood and later on of lead. Here, again, 
the inferior hardness of the material demanded the use of a harder matrix. 
After various attempts to engrave metal matrices, the tedious repetition 
involved in this process led to the production of engraved steel punches 
which were struck into copper. Having arrived at this stage, the art of 
producing a printing-surface had made a fair start. 

The early types, however formed, were not very accurate, and probably 
could not be secured by locking up as they are to-day. To enable them to 
be handled when set up, their shanks, as mentioned, may have sometimes 
been pierced and the types strung together with thread or wire, or other¬ 
wise secured. As the individual types required much handwork in their 
making, the printer could not carry a large stock, and in this pristine 
period in the history of typography, books were often printed page by page, 
and, after the requisite number of impressions had been struck off, the types 
were distributed, and the composition of the next page was commenced. 

The paper used by the early printers was hand-made, much tougher 
and better capable of adapting itself to the inequalities of the printing 
surface than the highly-glazed, machine-made papers of to-day. This 
old paper, owing to its power of adaptation to inequalities, has been much 
sought after by artists for printing etchings. Hand-made paper of long 
fibre, used damp and with an elastic back, gave an impression in which 
the breadth of the actual lines forming the face of the type was uniformly 
widened, and consequently the hair-lines and serifs were broadened but 
of proportion to the main-strokes, the external comers at the same time 
becoming rounded. One has only to examine old prints with the micro¬ 
scope to see this; under a suitable power the circumjacent surplus ink 
appears as a band, almost detached from the edge of the actual impression 
of the type itself. This defect contributed in a rather marked degree to 
legibility, for it tended, as has been said, to thicken the hair-lines and thus 
render more pronounced the difference between the less dissimilar letters. 
The highly-glazed papers of to-day, of short fibre, containing much sizing 
and mineral matter, are not adapted for printing from such irregular 
surfaces; their want of flexibility requires a hard and true backing, and 
hence increased accuracy in the printing-surface in order to obtain a 
uniformly sharp impression. Modem calendered paper has, however, 
rendered possible the reproduction of the admirable process blocks with 
which the current high-class papers and periodicals are illustrated. The 
depth of the grain in process blocks is so small that the old paper can not 
be used effectively for direct printing from this small height of relief. 

From the earliest days of printing to the present day the thickness of 
paper used for ordinary book-work, however, has kept approximately 
between the same limits. 

What, moreover, we term paper, did not exist, except in China and 
Japan, before the eighth century; it is stated not to have been manufac¬ 
tured in Europe before the twelfth century. According to the Italian 
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professor, Jos.La Mantia, as quoted by the “Inland Printer,” the earliest 
known piece of [European] paper in existence is a letter from Adelaide, 
third wife of Roger I, Count of Sicily, written about a.d. 1109. It 
measures eleven inches by thirteen inches, is of a strong texture, and has 
a pinkish white tinge. According to the ' ‘ Deutscher Buch- und Stein- 
drucker,” the oldest piece of paper known is one which dates to a.d. 399, 
and was found near the Turfan Oasis, in Asia. The papyrus generally used 
as a writing-surface prior to the dates given could not be folded like ordinary 
rag-paper, and would probably have been tom to pieces under the action of 
the printing-press. Being built up of separate portions of the papyrus 
reed, it could not be rolled up in the same way as a sheet of paper can be 
rolled, but had to be wound round a wooden cylinder or roller. Parchment, 
the earliest common medium for carrying writing, is greasy, resists ink, 
and is comparatively troublesome to handle, being regarded even at the 
present day as a most undesirable printing, or even writing, material; more¬ 
over, as a rule its surface is not a plane. 

Combined with the paper difficulty, there was another difficulty. The 
ancients, as has been said, lacked a suitable printing-ink, and, trifling as 
this fact may seem, it was one of the chief obstacles in the way of successful 
progress ; for even had types been invented, printing from them would have 
been an impossibility without the contemporaneous invention of a suitable 
printing-ink. 

The Chinese, thanks to the highly absorbent nature of their paper, were 
never confronted with this difficulty; so that although, strictly speaking, 
they were printers even at that remote period, yet they were not printers 
in the special sense in which the term has from the commencement been 
understood in Europe. 

The writing-ink of European classical antiquity was made of a thin 
wash of soot, thickened with gum, with an acid sometimes added to make 
it bite into the surface of the parchment or papyrus. Later, oak galls 
and sulphate of iron were also used in the early writing-inks. These 
thin watery inks would have collected in blotches on a smooth metal 
surface, and if stamped on ordinary paper or parchment, the impressions 
would have been of irregular blackness and illegible in many places. The 
discovery which proved a kind and helpful godfather to the invention 
of printing was the invention of the mixing of colours with oil—a step 
which wrought a revolution in the art, or rather, really made the art a 
practical possibility. It is generally, but erroneously, attributed to Jan 
van Eyck, of Holland, or to his brother Hubert, who lived during the early 
part of the fifteenth century. The printers, it is said, finding that they 
could not use the ink of the copyists, took a hint from the painters, and, 
mixing their lamp-black with oil, succeeded in making an ink which 
answered their purpose admirably, and enabled them to give to the world 
books, which, after more than four centuries, are still beautifully legible. 

Since the foregoing paragraph was written, the authors' attention 
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has been called to William A. Shaw’s remarkable article in the “ Con¬ 
noisseur," of October, ign. Apart from the vindication of the latent 
artistic nature of Englishmen and of our grand old school of painting and 
its masters, who in their age were second to none, the fact that the use of 
oil-painting was known in England possibly more than a century before it 
was independently discovered—which it is difficult to suppose—or borrowed 
by the van Eycks, is a matter of singular interest. Had the need for 
printing been pressing in this country in the fourteenth century, doubtless 
necessity, the mother of invention, would have given Englishmen the pride 
of place in that art owing to the power which they would then unquestion¬ 
ably have had of producing a proper printer’s ink with materials ready to 
hand and with the help of methods well known and in common use. 

Further research while these pages were going through the press has 
carried the knowledge of the discovery of the method of painting in oils 
back by at least a couple of centuries, and probably a wider sweep of 
investigation would take the date of its invention yet deeper into the past. 

The work of the monk Theophilus, “ Diversarum artium Schaedula,” a 
translation of which was published in 1843 by Count Charles de l'Escalopier, 
should give its quietus to the widespread error that credited Jan van Eyck 
with the invention of oil-painting about the year 1410. Theophilus noted 
its use, and himself employed this method between the end of the eleventh 
and the beginning of the twelfth century. Jan van Eyck was probably 
the inventor of drying or siccative varnish for pictures, and it is not un¬ 
likely that this fact gave rise to the general misconception. 

Possibly, moreover, the retardation of the invention of printing, though 
doubtless largely due to ignorance as to the potentialities that lay latent in 
a proper printer’s ink, was due quite as much to the fact that no real 
necessity for the invention existed; for it must never be forgotten in con¬ 
nexion with printing, that cheapness of production of manuscript works, 
at any rate in the days of ancient Rome, actually to a certain extent 
rivalled the productions of the present-day printing-press when the limited 
editions and the limited number of readers are considered. The press of the 
day consisted of scribes who were educated slaves ; their food and clothing 
cost but little, and they could produce books faster than the books could be 
sold. A large number of these slaves would be assembled in a great hall 
and write from the dictation of a reader selected for his accuracy and 
clearness of enunciation, with the result that an edition of a poet’s latest 
work or the latest declamation of an orator, or the commentary of a jurist 
on some edict or current law, was produced at a price which rendered all 
thought of the invention of any further labour-saving methods unnecessary. 

It is stated that a roll of Martial’s “ First Book of Epigrams ” in plain 
binding or casing was sold for six sesterces, or about one shilling, by the 
Roman booksellers. It is only in the last few years, indeed, that this price 
has been approached in the twelve-penny volumes and cheap editions of 
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DESCRIPTION OF TYPE. 
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Long prime! auguslan black (Stephenson, Blake & Co,). 

As usually cast, a type has attached to it a tang or gate which carries with 
it a small plug, generally the frustum of a cone, known as the dot. This 
dot consists of the metal which remains in a piece intermediate between 
the mould and the nozzle of the metal-pot from which the supply of liquid 
metal for casting the types is ejected. The tang, of course, has to be 
removed, and the lower surface or foot of the type dressed or grooved so 
as to get rid of the projecting irregularities resulting from the fracture of 
the tang. This operation has usually been carried out by hand, and the 
types, after the removal of the tang, are set up, also by hand, on sticks 
preparatory to their transfer to the dressing-bench, where they have the 
irregularities at the break removed by the passage of a hand-plane along 
the inverted line of type, the plane at the same time producing what is 
known as the heel-nick. 

Hitherto this groove in the foot has been considered as essential in 
good type, but modem practice, supported by the experience gained from 
several macliines which cast and trim the type by other methods, or 
cast the type perfect as regards its foot bearing, has shown that the 
mere removal of projecting metal is all that is really necessary, and that 
the provision of the heel-nick as a distinct depression is unnecessary. 

The names for the various parts of a 'type are shown in figs, z and 3. 

The term face is also generally applied to any fount of type when 
describing its features, for instance broad face, narrow face, etc. 

The names of the various parts of the face and of the dimensions are 
given in fig. 4. 

The dimension given as side-wall does not appear to have had a 
name till recently, when it was thus named in the matrices of the Wicks 
machine. 
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the shoulder is known as the depth of 


In addition to the names given to the various parts shown in 
figs. 2, 3, and 4, certain parts of characters have names of their own, 
for example, the round portion of the letters b d p q surrounding the 
counter is known as the bowl, the bulb at the end of the tail of the letters 
/j y is the tail-dot, the lugs at the 
top of the capital letters C G are 
cat's ears, and the sharp extremities 
of the counters of the letters 
KMNVW and many other sorts 
are styled crotches. 



Various devices, at present by no 
means universally adopted, have 
been designed with a view to 
eliminating the work of breaking 
oft the tang, setting up the type 
and planing the heel-nick; all of 






Fig. 2 .—Isometric view of type as usually 
cast before and after breaking off the tang. 

2. The tang. 4. The nick. 



Fig. 4 .—Plan of type. 
(2£ times full size.) 




8. Body. 

9. Set. 

The body-wise dimension of 
the face is called the gajige. 
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these operations were formerly performed by hand. A few typical 
examples of breaks may now be considered:— 

i. Mason’s break, fig. 5, which has been adopted in type-moulds 
prior to the introduction of self- 
dressing matrices. Two inclined 
recesses are formed in the breaks 
of the mould which produce pro¬ 
jecting shoulders on the tang; 
these are caught by the inclined 
faces of the breaks and the upward 
movement of the top break causes 
a greater rotational movement of 
the tang than the movement of 
the mould-faces permits to the 
type-body, thus causing the tang to be twisted away from the 
body of the type. 

Non-dressing break, fig. 6. An improvement made in moulds 
fitted with Mason’s breaking arrangement, consisted in fitting two 
semicylindrical 




J. 6.— Non-dressing break. 

By the introduction of self- 
e ejected finished from the 
1 the small cylindrical portion 
wires and occurring below the 


the wires, which are 
coincident. The tang- 
wire requires to be set 
to position for each 
alteration in set width 
of the matrix which is in use. 
dressing matrices, the type wer 
mould, the break being effected ir 
of the tang contained between the 
surface of the foot. 

3. The Davis break, fig. 7. In this a triangular wire having a short slot 
at one end is fitted to the lower 
half of the mould. The type 
is broken away from the tang 

-y*--. by the action of the drag fitted 

C ^ 1 to the upper half of the mould, 

£--1-1 when the mould commences to 

open, and the tang is subse- 

F IGi ._ Davis break. quently ejected from the wire 

by means of a pusher. 

The Nuernberger-Rettig break, fig. 8. In this break two sections 
of cylindrical surfaces are formed in the top and bottom halves 
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of the mould into which they project from the tang-blocks ; these 
are guided by plates in, and are spring-operated from, the 
carriages. After the cast is completed and when the pressure 
against the tang-blocks has been removed, these retire under 
the action of the springs, 
dragging the tang with 
them and subsequently 
ejecting it. The break 

takes place within the y V—^5— .^ 

depression at the foot — y _f 

of the type, but the Fig. 8 .—Nuernberger-Rettig break. 

method evidently re¬ 
quires the use of springs of considerable strength when the set 
width of the type is large. 

5 The Stringer break, fig. 9. Two V-shaped nicks are formed one 
on each side of the tang by means of 
inset pieces working in conjunction with 
the mould. The type, after ejection from 
the mould by the action of the body-slide, 
is automatically passed into a raceway. 

Fig. 9 .—Stringer break. and the tang fractured by a blow or 

thrust. 

6. The Typograph break, fig. 10. In this form, which is applied,to 

a slug-casting machine, the jet 
does not run the whole length 
of the slug, and a portion of the 
base of the slug is depressed 
over a slightly greater length. 

The jet is sheared off within 
the boundary of this depressed 
surface, the fractured metal 
coming below the foot which 
surrounds it on three sides. 

7. The Monotype break, fig. 11. 

In the Monotype mould, which 
casts single type, no provision 
. is made for ensuring that frac¬ 
ture takes place below the 
surface of the foot, but the tang which joins the body at one 
edge is sheared off by the movement of 
the mould, leaving a surface which has 
been found to be sufficiently true for all 
practical purposes. 

8. The Grantype break, fig. 12. In 

the Grantype—which casts a line of single or loose type in one 




Fig. 10 .—Typograph break. 
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operation—by designing the foot of the type and the tang- 
blocks of appropriate form, the fracture below the surface of 
the foot of the break, which is 
confined to one side of the stem or 
body of the type, is mechanically 
ensured; and this method also is 
found to be perfectly adequate to 
all the requirements of the modern 

Efforts have been made to cast 
type from other portions than the 
foot, but they have not met with 
success in practice hitherto, as far 
as the authors know. 

Dimension 5, fig. 4 (line-to-back), is the datum for all measurements 
of a fount —pronounced font, and so spelt in America—of type, and that of 
the lower-case m or capital H is usually taken as the standard, but the 
difference between the body-size and this dimension is also frequently 
referred to as a dimension, and called the beard. In actually measuring 
type, dimension 5 is that which is measured. 

The nick is in the front of the type in England, America, Germany, 
and most other countries, but in France and Belgium it is placed at the 
back. A supplementary nick is cut, 
usually just below the shoulder, in the 
small capitals o s v w x z to enable these 
characters to be distinguished from the 
lower-case. In old-style the small 
capital I is also marked to enable it to 
be distinguished from the figure 1. 

When finished type is produced direct 
from the casting machine, as in the case 
of Wicks type, a different method of 
identification is required. This can be 
effected by the provision of a projection 
on the beard having its upper surface a 
sufficient distance below the face of the 
character to avoid producing an impres¬ 
sion on the paper. This is shown in 
fig. 13. The pin-mark, or drag, shown 
in fig. 3, only occurs in certain machine- 
made type. The dimension from the foot to the face is called the 
height-to-paper ; the standard for this in England is now 0 - 9l8 inch. The 
term high-io-paper is used to express a deviation in excess of the standard ; 
thus type 0'g20 inch high is described as being 0‘002 inch high-to-paper. 
The converse is expressed by the term low-to-paper. 
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TYPEFOUNDING. 

" Now (according to Custom) is Half a Pint of Sack 
mingled with Sallad Oyl provided for each Workman to 
drink, , . Moxon’s Mechanick Exercises. 

Long primer old-style antique No. 2 (Shanks & Sons). 

In the early days of printing, the typefounder was not only a founder 
pure and simple, but also to some extent a metallurgist and mixer of 
metals, and that some of his experiences in the pursuit of his art were not 
altogether pleasant is evidenced by the quaint quotation from Moxon’s 
famous work, which is given at the head of this chapter. 

Sir Henry Bessemer, whose father was originally the engraver to the 
French Mint, and afterwards in England became a punch-cutter and 
typefounder, also alludes in his autobiography to the trouble arising from 
the dust of the crude antimony when it was being broken up for the melting- 
pot, this work often seriously affecting the workmen engaged in it. He 
adds that his father also used tin and copper, which made his type 
superior in hardness to that of his contemporaries. 

Moxon says, “ What the metal founders make printing letters of is lead 
hardened with iron : thus, they choose stub nails for the best iron to 
melt. . . Nearly a century later iron was still used, but it was subse¬ 
quently shown that its utility in the making of type-metal was due to its 
combining with the sulphur contained in the crude antimony then avail¬ 
able ; when purer forms of the latter metal were commercially obtainable, 
iron was no longer used. 

Type-metal at the present day consists chiefly of lead, antimony and 
tin, with, in some cases, the addition of a small percentage of copper. 
Experiment has demonstrated that from r8 to 2 per cent of copper is the 
maximum which it is possible to alloy with typefounders' metal. 

Line-casting machine type-metal undergoes a wastage or depreciation ; 
this depreciation amounts often to an average of 2 per cent each time the 
metal passes through one complete cycle of making and using. The 
proportions, in which the metals are combined, are usually varied according 
to the size of type to be cast. Type of small size requires a hard alloy 
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which also must flow very freely ; it usually contains a much higher per¬ 
centage of tin and antimony. The percentage of tin falls more rapidly 
than does the percentage of antimony as the size of type to be cast 
increases ; in fact, in the case of furniture and leads, no tin at all need be 
used. The proportions in which the metals are mixed vary considerably 
with different founders, but a general idea of the proportions generally 



Fig. 14 .—Composition of type-metal for different body-sizes. 


used may be obtained from the diagram, fig. 14, which shows the 
percentages and their variation for different sizes of type. In general, 
only three or four alloys are used in any particular foundry, as these are 
found sufficient to cover the requirements of practice. 

Casting .—-In the early days of typefounding the metal was first melted 
in a pot from which it was taken in a ladle and poured by hand into the 
mould. This was jerked upwards by the founder with a peculiar and 
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dexterous motion, so as to cause the liquid metal to reach the matrix at 
its end and so obtain a cast of the impression previously made by the punch. 

Furniture and leads, which are usually of too great and too variable 
length to be conveniently produced in casting machines, are still being 
cast by this method. 

Early in the nineteenth century a pump, partially immersed in the 
metal-pot, was brought into use, so that the molten metal was injected 
into the mould under considerable pressure, and the cast effected with 
greater certainty and speed. 

The United States patent of M. D. Mann and S. Sturdevant, of 
7 January, 1831, shows a pump with a spring-propelled plunger. This 
appears to the authors to forestall both the patents of Sir Henry 
Bessemer, No. 7583, of 8 March, 1838, and the United States patent of 
D. Bruce, jun., No. 632, of 17 March, 1838, which cover a pump with 
a spring-propelled piston and an opening and closing mould. 

The improvement resulting from the use of such a pump in the process 
of typecasting, being such an interesting and important one, the authors 
make no apology for inserting here an extract from that extremely interest¬ 
ing book, “ The Autobiography of Sir Henry Bessemer,” which practically 
covers the whole question of the change of typefounding from a purely 
manual to a mechanical art; for though forestalled in actual date by the 
patent of Mann and Sturdevant of 1831, as has been pointed out, Sir 
Henry’s patent carried out and virtually made use of improved methods, 
certain of which, as far as the authors are aware, have been brought into 
practical use by no other inventor up to the present day. Sir Henry, so 
far as can be ascertained, has nowhere left an exact description of how 
he carried out his invention of exhausting the air from the mould at a 
moment prior to the injection of the molten metal. 

It is within the authors’ knowledge that, about the year 1899, a 
patent was applied for, or proposed to be applied for, for producing a 
vacuum in moulds and that a sum of money was paid for the patent 
or the suggestion, which, had the interested parties known of Sir Henry 
Bessemer's work, would not have been done. The authors are also aware 
that the idea has been revived and its application suggested as a novelty 
in connexion with another patent of quite recent date. 

Sir Henry writes, in his “Autobiography,” as follows: 

“ When I was experimenting with plumbago (about 1838) I was 
engaged in designing a new system of casting types by machinery, some 
features of which are of sufficient interest to be recorded. The moulds in 
this machine were entirely composed of hardened and tempered steel, 
shaped by laps, as the metal could be neither planed nor filed. From 
fifty-five to sixty types were cast per minute in each of the two compart¬ 
ments of the mould ; and in order that the solidification of the metal should 
take place in the extremely small interval of time allowed for that purpose, 
the moulds were cooled by a constant flow of cold water through suitable 
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passages made in them, in close proximity to those parts where the fluid 
metal came in contact. Another special feature of this mode of casting 
was the employment of a force-pump placed within the bath of melted 
metal, by means of which the latter was injected into the mould at the 
proper moment, the pressure of the injected fluid being under the perfect 
control of a loaded valve. It will be readily understood that a sharp jet 
of fluid metal would propel with it an induced current of air, and conse¬ 
quently produce a bubbly and spongy casting, which would have been 
wholly valueless. The ' short space of time occupied in its solidification 
afforded no opportunity for the escape of air in the usual way by floating 
in bubbles upward, as in the case of castings where the metal is retained 
in its molten state in the mould for several minutes. 

“ I found an absolute cure for this apparently insuperable difficulty, by 
forming a vacuum in the mould at the very instant at which the injection 
of metal took place; and so successful was this system of exhausting the 
moulds, that one might break a hundred types in succession without finding 
a single blowhole in any one of them. 

“ The iron or brass founder, whose slow and tedious operations are per¬ 
formed by quietly pouring his molten metal into the mould with a ladle, 
will at once see what a new departure in the art of founding this machine 
presented. Firstly, there was the same mould producing fifty-five to 
sixty castings per minute, instead of being broken up and destroyed after 
one cast: then pouring the metal from a ladle was replaced by injecting 
it with a force-pump, the mould itself having a continuous stream of cold 
water running through suitable passages formed in it so as to cool every 
part of its surface in contact with the fluid metal,; and, finally, instead of 
the mould being composed of porous materials through which the confined 
air gradually escaped, there was an almost indestructible mould, wholly 
free from pores, from which all the contained air was withdrawn in the 
fraction of a second by its sudden connection with an exhausted vessel at 
the moment when the metal was injected. 

“ The valve through which the metal was injected into the mould, being 
extremely small, required to be fitted very closely to prevent its leaking; 
it was found that after it had been opened and closed some six or seven 
thousand times, a portion of the fluid metal would, by friction against the 
sides of the valve, be rubbed into powder, and more or less obstruct its 
action. Otherwise, the really beautiful mechanism of this casting machine 
performed all its functions with perfect precision, and formed the bodies 
of the type so parallel and so perfect in other respects, that it soon began 
to create much jealous feeling and opposition among the type-founders, 
whose occupation was threatened by it. For this reason, Messrs. Wilson, 
the well-known type-founders, of Edinburgh, to whom I had sold my 
invention, preferred to make no further efforts to improve the valve 
arrangements, and allowed the whole matter to sink quietly into oblivion 
rather than face the storm they saw was brewing.” 
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The gate through which the metal passes into the mould becomes also 
filled with type-metal, and forms the projecting tang which must be removed 
subsequently from the type, which in itself is either cast finished from the 
mould or has to go through various other operations already alluded to 
before the foot is finished. 

The face of the type is Obtained from an impression, usually made by 
a punch, in a piece of soft copper, of bronze, or of nickel called a matrix. 
The sides of the mould are formed of steel, ground and lapped. As the 
mould goes through the various stages of opening- and closing at each cast, 
the surfaces must be so true that the molten type-metal will not flow 
between them under the pressure at which it is injected into the mould, as 
otherwise a fin or fringe would be formed at the joints of the mould. The 
position of the matrix relatively to the 
sides of the mould must be very accu- j 
rately determined, so that the face may 
be cast in the proper position on the 
shoulder. This work requires careful 
positioning of the matrix to bring the 
strike into its proper place relatively 
to the mould cavity. This may be 
effected by stops or registers attached 
to the mould or by mechanical con¬ 
straint of the matrix independently of 
the mould. In any case, the strike 
must be accurately placed relatively to r\ 
some portions of the external surfaces of 
the matrix. 

The work of shaping by hand or n 
machining the exterior of the matrix so f 1g . i 5 .—Type Fig. it.—Type 
as to be true and correctly placed re- *«/»« rubbing. after rubbing. 
latively to the shank of the type to be 

cast from it, is known as justifying; it is very highly-skilled work, and 
is performed by casting a type from the mould, and comparing it with a 
standard lower-case m and correcting the matrix till the face of the trial 
type agrees with the standard for alinement, and occupies its correct 
position on the shoulder, so that the proper amount of side-wall is given 
on each ride. 

When type are cast in matrices which are not of the non-rubbing kind, 
that portion which projects beyond the stem of the type, fig. 15, is usually 
removed by rubbing on the sides and occasionally at the top and bottom also. 
This operation is performed by hand on a rubbing-file, which is a large flat 
piece of steel cut with teeth like a file over the whole of its surface, or more 
usually on a rubbing-stone, which is similar to an ordinary grindstone, but 
is used lying on a bench on one of its flat sides; it is usually of sufficient 
area to allow of its use by two or more workmen at the same time. After 
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with the face downwards, with sufficient pressure to ensure the faces coming 
down evenly on to the brass supporting-surfaces of the dressing-rod. 



The dressing-plane, fig. 20, now comes into operation, and is used by 
the dresser to plough out the groove between the feet, frequently known 
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as the heel-nick. The manner in which the dressing-rod is held between 
the jaws of the dressing-bench and in which the dressing-plane is guided by 
the line of type while the nick is being cut, is shown in fig. 21. 

In some cases, and particularly for the purpose of enabling certain 
small-capital sorts to be readily distinguished from lower-case or other 
sorts of the same fount so closely resembling them that there is the risk 
of confusing them, for example, the o s v w x z, and I in old-style, it is 
necessary to cut a supplementary nick, usually placed high on the stem, 



for identification purposes in these small capitals. This operation is also 
performed by the dresser, who uses a somewhat different plane, fig. 22. 

When the actual printing-face of the character projects set-wise beyond 
the stem of the type, it is said to kern, and the projecting portion, which 
in this case cannot be removed by rubbing, must be trimmed so that it does 
not, when set up, foul the bevel of any type to which it may be adjacent. 
This operation also comes within the province of the dresser, who uses the 
same plane as that used for cutting the supplementary nick, or one somewhat 
similar. The type are set up body-wise on the stick instead of set-wise, as 
in the former operations of cutting the heel-nick or the supplementary 
nick, and the planing operation bevels the overhanging portion down from 
the face to meet the body, as shown in figs. 56 and 57, p. 79. 
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When the actual printing-face of the character projects body-wise 
beyond the stem of the type, -it is said to beard, and the projecting portion 
must be treated as in the case of a kerned sort. Bearding was a trouble¬ 
some peculiarity not unusual in early printed works, where, especially in 
the capital letters, ornamental flourishes were liberally added, while, in 



the lower-case those abbreviations (a relic of the days of manuscript 
books) which represented omitted letters or syllables, made this peculiar 
feature quite common. Bearding is becoming rare because of the obvious 



risk of fouling between ascenders and descenders in consecutive lines of 
printed matter when set without leading. 

In the case of type of large body and where the amount of kern is very 
great, as in some oriental founts—such as Arabic, Sanskrit, Gujarati, the 
members of the Dravidian group, namely Tamil, Malayalim, Telugu and 
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Kanarese, and to go further east Burmese, Javanese and various neighbour 
scripts—a- different method is applied, because the overhanging portion 
is of such length that it must be reduced on its flat lower surface so as 



Fig. 24 .—Detail of kerning file. 


just to clear the shoulder of the adjacent type. Such type, of course, 
is much more liable to damage and breakage. The operation of dressing 
the kern is in this case effected by rubbing the type singly over a kerning 
file held in an apparatus shown in fig. 23; this contrivance is fitted with 
a sliding guide for the type, shown full size in fig. 24. 



CHAPTER V. 


TYPE DESIGN. 

“ God hath given us Eyes, hot herein is Mystery, (or the Devil of 
his Malice hath them marred that they see not at all Times aright.” 

Mirrour of Pryntyng. 

io -point Cheltenham bold condensed (American Type Founders Co.). 

Probably not one reader in a thousand appreciates the degree to which 
he is critical about size and alinement of type ; the ease with which the eye 
detects want of alinement in two adjacent lines, used by the engineer 
in the vernier for obtaining accuracy, here acts conversely in requiring it. 
A difference of o'ooi or 0002 inch in alinement is readily apparent, 
and a difference of 0 - 002 or 0^003 inch in the size of a character is 
easily noticeable; not only must the characters be of the correct 
size and truly placed, but the proper proportions of thickness of stroke. 



Fig. 25. —Brick ornamentation ; Gloucester Hoad tube station. 


length of serif, and other variable dimensions must be maintained through¬ 
out the fount. 

In justifying and in punch-cutting it is necessary to remember that 
type faces must not be made so as actually to be in alinement, or so that 
the characters are of equal size, but they must be made to appear so. 

To show the very great importance of adopting what may be styled 
accurate inaccuracies by the use of which the human eye is deceived, or 
deceives itself, inaccuracies which are necessary in .the designing of type 
owing to the failure of the eye to differentiate realities from illusions, a 
few examples are given which show in accentuated form the difficulties 
that have to be considered and overcome by the punch-cutter or the 
designer of type faces. 
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Included among the specimens illustrated are two, the effect of which 
on a large scale can be observed in certain of the London tube railway 
stations, where the patterns set out in coloured tiles on some of 
the station walls produce curious and not infrequently startling effects. 



Fig. 26. —Brick ornamentation ; Down Street tube station. 


These are shown in figs. 25 and 26, which should be viewed from a 
distance of about four feet. 

In fig. 27 the lines AB, CD, EF, and GH are all strictly parallel, but 



Fig. 27. —Combined parallel and diagonal lines. 


the diagonal lines drawn across them produce the illusion of their being 
convergent and divergent. If, however, they are viewed from a sufficient 
distance, the illusion is destroyed. 



Fig. 28. —Combined arrow-heads and vertical lines. 


The vertical lines in fig. 28 are of equal length, though the 2nd, 4th, 
and 6th appear shorter than the xst, 3rd, 5th, and 7th. 

If the eyesight is perfect, the letters in fig. 29, from a block supplied 
by the courtesy of Curry & Paxton, should all appear of the same 
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shade in any portion through which the page may be turned. But per¬ 
fect eyesight is very rare. 

Before coming to a definite conclusion about the nature of some of these 
errors, it is necessary to turn the book through 360°, and notice whether 
the apparent errors remain uniform for all changes of position. Any 
noticeable difference is probably due to astigmatism, which should be 
corrected by proper glasses before the comparison of characters and the 
estimation of their errors are undertaken. 



135? 150? IK? 



Hatched letters (Curry & Paxton, London). 
Fig. 29.— Block letters with white hatched lines. 


Nearly all the illusions given are traceable to two factors shown in 
figs. 27 and 28 respectively; that is to say, firstly, the difficulty which 
the eye finds in correctly defining the direction of a line crossed by a series 
of oblique fines ; and secondly, the difficulty the eye finds in estimating the 
length of a fine, especially when its limits are defined by arrow points or 
similar converging lines. The authors, however, in this as in other 
similar matters do not profess to be able to give a satisfactory explana¬ 
tion of these phenomena, but must leave them to the specialist. 

The example shown in fig. 30, in which the circular dots appear 


































PLATE I. 


*:♦:-*** 


VAVaw 




»♦ ♦ ♦ 

♦ ♦ <■ ■ 


,♦♦♦♦♦♦♦♦♦♦ 

♦♦♦♦♦♦♦♦♦♦ 

tclined strokes on background of square 









tmm 










ions, alternately 




TYPE DESIGN. 


hexagonal, has a curious history: in many insects the eye consists of a 
group of ocelli or small circular eyes arranged as in the figure; these 
ocelli were for many years believed to be hexagonal, an error which for 
some time even appeared in text-books. 

The authors' are indebted to a very interesting article by Dr. James 
Fraser, which appeared in the " British Journal of Psychology ” for January, 
1908, for several of the suggestions and illustrations here given, in which 
the illusion of extreme distortion is brought about by comparatively simple 


# 

ig. 30 .—Circular dots appearing hexagonal . 


means ; see figs. 31 to 40, plates I to III. The subject has quite a literature 
of its own, as curious as it is voluminous. 

In figs. 31 to 36, plates I and II, the ends of the short lines com¬ 
posing the strokes of the characters lie actually on vertical and horizontal 
lines respectively, but the effect of the inclination of the strokes causes 
the letters to appear out of the vertical in figs. 31 to 35, and the efface- 
ment of part of the chequered background by means of white fines causes 
still further exaggeration of this effect in the case of fig. 36, and in 
figs. 37 to 39, plates II and III, it is carried still further by showing a 
series of circles built up of white and black sections of spirals and 
superimposed on a chequered background. The result produced is one 
of symmetrical irregularity in the case of fig. 37, of a system of 
logarithmic spirals in fig. 38, and of two forms of distortion at 90° to 
each other in fig. 39. It can be easily confirmed, by applying the circles 
given on tracing paper, that these apparent distortions arc merely optical 
illusions, and that the boundary lines are in every instance actually placed 
in the form of true circles. 

Still more interesting as affording direct evidence on the subject of errors 
intentionally introduced in order to obtain apparent truth are the curves 
shown in fig. 40, plate II. These appear to be truly circular, but their 
outlines as printed on the transparent sheet covering the plate show that 
they are in fact much distorted, and that the appearance of truth has been 
obtained by the introduction of a real error of opposite sign to the apparent 
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error visible in a diagram constructed with true circles. The actual amount 
of distortion is apparent when the lines on the tracing are examined apart 
from the figure. 


THE INFLUENCE OF ILLUSION ON THE FOEM OF CHARACTERS. 
Accurate inaccuracies .—If the characters used on the printed page 
were all made equal in their dimensions and true to line, they would 




appear unequal. Fig. 41 shows the relative magnitude of the errors 
which must be introduced in order to make the characters of uniform 
appearance. Almost all the characters in a fount have some peculiarity 
which must be retained if they are to appear true; thus the round 
sorts must be larger than the square sorts and come above the square 
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small sorts, and to a greater extent below the line, in order that they 
may seem to be of the same size. The upper part of the lower-case 
s must be smaller than the lower part; the lower-case t must not be 
vertical or of uniform thickness in the main-stroke, or it will seem to 
lean back; the dot must not be placed centrally over the main-stroke of 
the lower-case i, or it will seem to be on one side; the strokes of the w 
must be slightly curved at the lower extremities in order that they may 
seem to be straight; the o projects more below the line than it does above 
the upper line; and other characters have their own peculiarities. 


THE INFLUENCE OF THE SERIF. 

The serif .—There are few who, when they look at the characters 
of a fount of type, consider the extreme accuracy that it is necessary 
to observe in their design and production, and fewer still, perhaps, are 
those who have considered the influence of the serif on the style, 
durability, and legibility of the character that they see before them. 

It has even been stated that the serif makes the character, and although 
the authors cannot endorse this somewhat sweeping statement, in a modified 
sense it certainly has in it a good deal of truth. 

All European faces whose origin can be traced back to inscriptions on 
stone or to inscriptions formed as continuous fines on some hard 
material, were first produced, so far as the authors, are aware, with strokes 
of approximately uniform width. As a matter of fact, the ordinary sans 
serif of to-day reproduces almost exactly the characteristic features of the 
early Roman incised lettering. 

Possibly, as has been lately stated, the effect pf shadow in obscuring 
the terminations of incisions in stone-carved characters had some influence 
in bringing the serif into being, but the authors are inclined to the belief 
that the serif also had in great part a simpler origin, namely, the desire 
of the scribe or penman to define accurately the ends of the strokes which, 
in the form of writing now developed into print, required accurate demar¬ 
cation at the top ends, arid often even more so at the bottom ends, as 
well as at some horizontal terminations. If this was not done, the natural 
tendency for the stroke to finish with a somewhat rounded, if not ragged 
end, giving the appearance of irregular and uneven afinement, forced upon 
the scribe the necessity for obviating this defect, and hence, in his efforts 
to define the stroke-ends, the most natural trend of development resulted 
in the evolution of the serif. Once the advantages due to the serif, however 
crude and rudimentary its form, made themselves apparent, its advance 
and differentiation became only a question of time. This, matter, however, 
does not call for historic treatment: it is rather the aim of the authors 
to show how the modem use of serifs tends to separate into a compara¬ 
tively few different groups the whole range of type faces. 





TYPOGRAPHICAL PRINTING-SURFACES. 


Faces of type may be classified, according to the shapes of their serifs 
(if any), as follows :— 

1. Characters devoid of serif. 

John Day, 1546 

Canon condensed sans (Miller &* Richard). 

JOHN GR1SMAND 

Thomas Wright 

■2-line great primer grotesque No. 4 (.Miller & Richard). 

Characters devoid of serif, as shown by the examples given above from 
the catalogues of two leading British typefounders, are known by various 
names, and, save for the absence of serif, vary within the same limits as 
any other form of face. These faces are generally called sans serif, more 
correctly sanserif, sometimes abbreviated as sans, but occasionally they 
bear the quite irrelevant titles of grotesque and doric; in the United 
States of America they are known as gothic. 

2. Characters in which the upper and lower bounding lines of the 

serif are horizontal, and in which the depth of the serif is less 
than, or approximately equal, to the width of the main-stroke. 

Arthur Nichols 

30 -point antique No. 3 (Skunks). 

This face is frequently known in England, and usually in France, as 
egyptian ; in England it is sometimes styled clarendon, and occasionally 
antique. 

3. Characters in which the upper and lower bounding lines of the 

serif are horizontal, and in which the depth of the serif is 
greater than the thickness of the main-stroke. 

■Wyxikyn de 'Worde 
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This last face and its derivatives are widely used in France for display 
and advertisement purposes. In England it is frequently called french 
clarendon or french antique, whereas in France, judging from its name 
italien, a different origin is implied. 

4. Characters in which the upper and lower bounding lines of the 
serif, as in class 2, are horizontal over a portion of their length, 
but in which the serif is connected to the main-stroke by a 
fillet or radius. 

John James 


In some examples of this style, commonly known as ionic, the radius 
or fillet is so extremely small, that it is hard to differentiate it from the 
style called antique. 

5. Characters in which the upper and lower bounding lines of the 

serif are horizontal, except that the upper serif of the lower¬ 
case sorts has its bounding lines parallel and inclined to the 
main-stroke of the letter. 

Nicholas Jenson 

36-teint Venetian old-style {Shanks). 

The characteristic features of this style follow those of the face 
originated by Jenson, whose name it generally bears, though it is some¬ 
times known as Venetian. 

6. Characters in which the respective upper and lower external 

bounding lines of the serifs are horizontal, and the two internal 
bounding lines of the serifs are inclined to the horizontal, 
forming pointed serifs with their extremities on the respective 
upper or lower lines of the type. 

DOCTOR FELL 

2-tine great primer antique No. 8 [Miller So* Richard). 

Faces having this peculiarity are usually known as latin, or, when 
heavy, as bold latin, though they are occasionally and ambiguously 
styled antique. 
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7. Characters in which the serifs have the outer bounding lines 
usually horizontal and the inner bounding lines inclined, also 
a short vertical bounding line terminating the serifs and a 
small fillet or radius connecting the serif to the main-stroke, 
except that in those lower-case letters which have vertical 
stems the upper serif has its upper bounding line inclined and 
the lower bounding line horizontal. 

John Bagford 

3 6-M‘flt old-style {Miller &* Ric/tard). 

Robert Andrews 


Henry Bessemer 

These are the characteristic features of the old-style group. By a 
system of hybridization between various forms of capitals and lower-case 
letters having these peculiarities, derivative old-styles are formed, such 
as old-style ionic, old-style antique, etc. 

8. Characters in which the serifs have the outer bounding lines 
usually horizontal and the inner bounding lines formed entirely 
by a radius or fillet, and also have a short .vertical bounding 
line terminating the serifs. In the lower-case the upper serifs 
generally have their upper bounding lines inclined. 


Joseph Moxon 

Rowe Mores 


This style is termed old-face, and perhaps the finest example of it 
known to the authors is that cut in Glasgow by Wilson, about 1768, and 
used for a notable edition of Virgil published by Fowler in 1778. 
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9. Characters in which the serifs are reduced to a simple horizontal 
hair-line, connected by a small fillet or radius to the main-stroke. 

John Baskerville 


This form of serif is that common to the great group of faces known 
as modem, one of the most extensively-used styles, whether in some of 
its extreme forms as a book face, or in its somewhat heavier form with 
shortened and thickened serifs as a news fount. It is in this style that the 
punch-cutters of the nineteenth century manifested the greatest technical 
skill on the steel of the punch and the least kindly consideration for the 
eyes of the unfortunate readers of the ultimate product of their incon¬ 
siderate ingenuity. 

10. Characters in which the serif is rudimentary and indistinguishable 
from the gradual thickening of the main-stroke towards the ends 
in following a curved outline. 

Alexander Wilson 


The term generally used to describe this style of character is atlas. 

A curious instance of the small effect that the serif alone may have 
in differentiating a type face is shown in example 8, where two founts, 
ordinary old-face and De Vinne, differ very widely and yet possess 
serifs that are practically identical. 

In addition to the various forms of serif which have been classified 
among the foregoing typical examples, there are numerous varieties of 
serif, developed and undeveloped, exaggerated and minified, angular, bul¬ 
bous, vermiform, undulating, many apparently suffering from strange and 
distressing maladies such as elephantiasis, rheumatic arthritis, and phage- 
danic ulcerations, to mention nothing worse. In all seriousness, some 
of the incongruous serif forms which the authors have met with, fully 
merit the names attached to them above, though such nomenclatures may 
appear foreign to a technical work on typographical printing-surfaces. 
Applied knowledge is always to be respected ; applied ignorance is not so 
worthy, but, perhaps unfortunately, these curious serifs are not so much 
examples of failing or ignorance on the part of type producers, as they 
■are evidence of a depraved taste on the part of what is happily but a 
minority of their public. 

It is a great pity that no standard nomenclature exists for the various 
styles of type face, but those names to which the authors give priority in 
their descriptions are those which they would suggest ought to be 
adopted for general convenience. 


CHAPTER VI. 

FOUNTS OF TYPE. 

“ Imps of Hell ere busy but iu Misohief; Whereto work also Symbols and Abbre¬ 
viations which ever have wise men held to be Imps of the Case; For of them alaok 
the Printer maketh use but to his own woe seeing that Memory worketh not ever 

alike to him that Eeadeth and in him that Bnildeth his Bookee.” 

Mirronr of Pryntyng. 

8 -point condensed clarendon (Shanks & Sons). 

According to Moxon, a fount is the whole number of letters that are 
cast of the same body and face at one time. Possibly this restriction 
to “ one time ” was due to the fact that with earlier and cruder methods 
than those at present in use, a fount produced at one time never exactly 
corresponded with a fount produced at another. He derives the word 
“ fount" from the same source as to found or cast, and says that the 
word should be properly called “ fund,” the product of a type fundry, 
or foundry. 

In the early days of printing there were, strictly speaking, no founts. 
In Caxton’s time, for instance, the character itself, according to Hansard, 
was a rude old gothic, mixed with secretary, designed on purpose to 
imitate the handwriting of those times ; the words were printed so closely 
to each other that the result was difficult and tedious to be read, even 
by those who were used to manuscripts, and often led the inattentive 
reader into mistakes. Even after the introduction of roman, founts were 
still very incomplete, and italic, which forms part of every full fount 
to-day, and which is said to be based upon the handwriting of the poet 
Petrarch, was not introduced till 1501. 

A fount of type to-day comprises all the characters which commonly 
occur in books and papers. A fount adapted to ordinary purposes is given 
in table 1. 

It would be an interesting line of inquiry to follow out and classify 
the shapes common to the largest number of alphabets—an esperanto of 
letters as it were—for there may be some law that governs the genesis of 
character shapes and the authors are not aware of any attempt to 
discover it, nor even do they remember seeing anywhere a suggestion 
34 





FOUNTS OF TYPE. 35 

that such exists. Accents would naturally fall into the scope of the 
investigation, for an accented letter is virtually only a new letter or one 
with a different outline from its fellows. 


TABLE i. 
Ordinary fount of type. 



The fount given in the preceding table comprises all the accents and 
accented sorts used in the principal languages of the Latin, Anglo-Saxon, 
and Teutonic groups ; other languages and dialects require some special 
accents or characters. Those shown on the next page may be taken as 
typical of the large number of examples which might be quoted. The border 
line between letters bearing accents and special letters cannot easily be 
defined, a further variety being introduced when small letters are them¬ 
selves used as accents in conjunction with ordinary characters of the body 
fount. Only languages employing generally, or occasionally, the latin 
character are here considered. Any analysis of the vowel signs, tonal 
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marks and other variations (usually termed accents by the printer) of 
character, in languages still making use of their own alphabet (such as the 
Semitic group, the Indian groups, the languages of the near and far 
East, of Melanesia, of Polynesia, and the native languages of North and 
South America), would be quite outside the scope of this brief reference. In 
a later chapter, however, a classification is given of languages using the 
accents peculiar to various European and other groups of languages for 
which the la tin character is the basic script. 


Albanian Us® 

Annamite Die 
Ashanti e # n 0 
Bohemian Ueic 

Guarani u y 
Ibo Q $ <f 


Icelandic P 15 ]? 
Jaunsari n d 
Kienning 1 ( 58 ! 

Magyar d 
Maltese H h 
Micmac f m t i i- 
Nkondi fi e i 


Norwegian ft 
Nupe ft 9 e <S 
Polish l $ k & & 
Roumanian s 4 t 
Slovenian c 3 
Swedish a 
Urdu k t n 
Yahgan u h qw i e 


All these varieties of accents, however, fade into insignificance when 
contrasted with some of the proposed universal international systems. The 
" Standard Alphabet ” of C. R. Lepsius (2nd ed. 1863) bristles with accents 
both above and below the line, and a single vowel may be accented in more 
than thirty different ways, while the consonants also are freely marked. 
The Berlin Academy of Oriental Languages applies a very elaborate 
system of accents. In one of its recent volumes, dealing with a single 
language, forty-five vowels are thus distinguished, the a appearing 
in no fewer than thirteen different guises. Even under the best con¬ 
ditions, with new type, the best paper, the blackest ink, and the 
brightest light, it is very difficult to differentiate between several of 
these accented sorts, while in less favourable circumstances to do so be¬ 
comes a virtual impossibility. 

The task which confronts the designer of a totally new letter is twofold. 
In the first place the new letter must be sufficiently distinct from any of 
the old ones, so that its impression can be read even under unfavourable 
conditions; and in the second place it must be sufficiently strong to 
enable it to withstand the same treatment as the rest of the fount. For 
nearly half a century Isaac Pitman strove to find the best working 
compromise between these two claims, but only some half-dozen of his 
inventions met with his unqualified approval. 

Several of these new forms have been adopted by the International 
Phonetic Association, which, however, avoids many difficulties by eliminat¬ 
ing all the capital letters. Its system of phonetic printing is now widely 
diffused, one single publisher having employed it in upwards of seventy 
books. The following is an example of the system as applied to 
the English language:— 
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#9 no:0 wind and Sa sad wal dis'pjmtig witj' waz Sa strogga, 
wen a trinvla keim a'lag rapt in a wa:m klouk. Sei e'gri:d Sat 
9a wAn hu: fa:st meid So traevla teik o:f (h)iz klouk Jud bi 
kan'sidad strogga San Si aSo. Sen Sa no:0 wind blu: wiS o:l hiz 
mait, bat Sa mo: hi; blu:, Sa mo: klousli did Sa travla fould 
(h)iz klouk a'raund him; and at la:st Sa no:0 wind geiv Ap Si 
a'tsm(p)t. Sen Sa sAn Jon aut wo:mli, and i'mi:djatli Sa traevla 
tuk o:f (h)iz klouk; and sou Sa no:0 wind waz a'blaidjd to 
kan'fes Sat Sa sAn waz Sa stroggar av Sa tu:- 

Fig. 42 .—International Phonetic Association type. 

From page 20 of "The Principles of the International Phonetic Association,” London, 


CONVENTIONAL AND IDEOGRAPHIC SIGNS. 

Conventional signs .—In addition to the characters in common use 
which, taken together, make up what is called a fount of type, there are 
numerous other characters and signs of special meaning. Their use 
has greatly extended in these last few years, owing to the increase in 
the number of guide-books, route-books, hotel, hydro and health-resort 
announcements, and works of a similar nature that are now published 
in response to the desire for general knowledge, and the vastly-increased 
restlessness of the human race. 

Never was truer prophecy uttered by any seer than that made by 
Daniel, more than twenty-five centuries ago, that a particular epoch of one 
of the future stages of our world’s life-history would be characterized by 
the words: Many shall run to and fro, and knowledge shall be increased.” 
There is no arguing with the Prophet 1 Even in a technical book like this, 
his statement is full of relevance and truth, and a brief consideration of the 
enormous modern increase of signs bears testimony to it, if nothing else 
does. In some ways it is a curious reversion to an earlier state of things ; it 
is the old sign-board thrusting itself upon mine host's customers once more, 
but in another form, the old representation of a natural object announcing 
what was to be had within the shop or workshop, when we come across in 
a modem guide-book a neat little representation of an hotel for the 
traveller, a garage for the car. a well-limned can of petrol, gasolene or 
essence for the motor, a well-drawn spanner to notify the existence of a 
repair shop. Truly “ Time sweeps on in cycles, with changing, yet 
changeless wing.” 

The signs shown below are placed more or less in chronological order, 
the astronomical being given priority, as being probably among the oldest 
conventional signs that can be properly credited with that name; at any 
rate, they were undoubtedly the first that were brought into general use 
by the educated. 
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ASTRONOMICAL SIGNS. 


SOLAR SYSTEM, INCLUDING SUN A1S 
0 Sun It or O Moon 

g Mercury {, Earth and 

? Venus $ Mars 

r 0 Earth If Jupiter 


GREATER PLANETS. 

I? Saturn 
imoon 0or6 Uranus 
f or y Neptune 


ASTEROIDS, OR TELESCOPIC PLANETS, 
or C Ceres T Astraa © Metis 

or 9 Pallas T Hebe © Hygeia 

i Juno f Iris © Parthenope 

A Vesta ? Flora © Victoria 

some 700 others, all of which are now denoted by numerical signs. 
LUNATIONS. 


S Ascending node 
g Descending node 
© Quintile 


f Sagittarius 
V*s Capricomus 
fHX Aquarius 
X Pisces 


imiHiimmi TuT " 

Hours of light and darkness; weekdays. 
MISCELLANEOUS. 

/R Right ascension 

and many other forms. 


Pseudo-soientific signs .—In addition to the astronomical signs already 
given, there are numerous other signs and symbols which have been invented 
by pseudo-astronomers and astrologers, apparently for the purpose of 
hiding their own ignorance from the ignorant and of filling up with preten¬ 
tious-looking symbolism the pages of their almanacs. These signs are 
too numerous to give here, and are hardly of sufficient importance at this 
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date. Among them, it may be stated, to mention only a few, are signs 
giving notice on what day it is proper to let blood, to bathe, and to cup, 
to sow and to plant, to take physic, to have the hair cut, to have the nails 
cut, to have children weaned, together with endless other absurdities, as 
well as symbols that serve to indicate the approach of hail, of thunder¬ 
storms, of lightning; and, in addition to these natural phenomena, symbols 
that have reference to many occult marvels. Those interested in these 
symbols, which have no technical importance, will probably discover them 
in old almanacs and even in the present astrological and prophetic almanacs 
that are still on sale, and, what is more extraordinary, still, find believers. 

MATHEMATICAL SIGNS. 


> is greater than 

< is less than 

<: is greater or less than 
5 is less or greater than 
t- is not greater than 

< is not less than 

L right angle 
J_ perpendicular to 
II parallel 

# equal and parallel 


GEOMETRICAL. 

i equiangular 
O circle 
V sector 
a segment 

r~i rectangle 

Hi “ US 

and many others. 


' minute 
" second 
GO similar tc 


¥ not equal to 
<o infinity 


V square root, radix 
m..n exponents or powers 

X multiplied by 
-5- divided by 
= congruent 
/ integral 

and many others. 


Exponents and suffixes are known in printing 1 


: n! factorial 
»/ subfactorial 
a finite differenoe 
~ difference 
j, used for partial 
differential co¬ 
efficients 


: superiors and inferiors. 


MISCELLANEOUS. 

All those characters of the greek lower-case and capitals which differ from 
the roman, a, /8, 7, S, e. f, t], 8, 1, k, p, v, g, it, p, a, t, 6, y, \Jr, a>, T, A, 

0, a, s, n, 2, v, n. 

© *1 Crossed letters and scratched figures 
§ 4 Overscored letters and figures 

• Decimal point (full point inverted) 

7 Dotted figures 
7 Double-dotted figures 
i/ v Root signs 
Vinculum 
/ Bar or solidus 





40 


TYPOGRAPHICAL PRINTING-SURFACES. 


The interrelation between typesetting and mathematical notation. —The 
difficulty which the printer encounters in the composition of even simple 
arithmetical work has long since been recognized, and has resulted in the 
placing of the figures upon the en-set. With the advent of the decimal 
system this influence has become extended to the points, the full point 
and some other points now being cast on the quarter-em or middle-space 
set to facilitate the composition of tabular work. In the composition of 
mathematical formulae this influence has already made itself felt to such 
an extent that changes have been brought about in mathematical notation 
with a view to facilitating the work of the compositor. First among such 
changes may be mentioned that made some thirty years ago in the ex¬ 
pression for factorials. These quantities, which occur so frequently in all 
matters relating to permutations, combinations, probability, etc., were 

formerly represented thus, |n_, and expressions of the form | m |^~ - 

gave rise to a very large amount of work in composition, the short rules 
requiring much time and skill for their justification. The introduction of 
the exclamation sign (!) in place of the combination of rules formerly used 


reduces this expression to - 


! (n - m) 


and eliminates much of the labour 


of composition. Similarly subfactorial n, ( n |), is now written nj. 

The progress of machine-composition has already begun to make itself 
felt in the simplification of fractions from the compositor’s point of view. 
It is now quite usual to arrange in one line fractions which previously 
required at least two lines of type separated by a rule; by this method 
what the French term le parangonnage, or the building up of a line out 
of several bodies, is avoided. It is true that the point system has greatly 
simplified such work when set by hand, but with machine-composi¬ 
tion, whether the machine produces lines of loose type, or slugs, further 
simplification is desirable in order that formulae may, as far as posable, 
be capable of composition in single lines. The fraction has been the 
commonest and one of the greatest stumbling-blocks, but its horizontal 
division line or bar is now, in many cases, replaced by the solidus or 
diagonal stroke ; thus the formula quoted above can now be written on one 
line, n! /[m l (n — *»)/], without the least danger of misunderstanding. 

The above, however, shows that at present the application of the 
method is somewhat restricted for want of other appropriate symbols for 
such additional brackets as may be required. It is to be noted that the 
brace {} also might be cut on a small body, and that it is an already 
familiar sign ; furthermore, it would be easy and would in no way interfere 
with legibility to make use of parentheses and brackets of much-increased 
thickness of main-stroke, and by so doing to retain the familiar form while 
obtaining the requisite difference essential to accurate interpretation. 

Another sign which could easily be dispensed with is the radix V. 
This has frequently to be made of £]-section to allow for the insertion of 
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the index of the root, thus, V, ^(A + B) s . This can he equally well 
expressed by a fractional index and the expression set up in the form 
(A + B)i The use of the small index fraction, however, produces results 
the reverse of legible, besides involving, in many cases, the difficulty of 
composing with split fractions of minute body. Increased legibility can 
be obtained by the use of ordinary superiors in combination with a solidus 
cast as a superior, the expression then becoming (A 4- B) 2 ' 3 and ceasing to 
present any difficulty to the compositor. The size of the figures forming 
the fraction can thus be increased by about one-half beyond that necessary 
in the case of the horizontal bar. If the powers are cast as superiors 
on a half-body of the size used for the matter being composed, it is possible 
to use inferiors also on a half-body for suffixes, and an expression of the 
form -I- M(e 2 2 ) -f M(e s a ) 4-. . . presents no difficulty in setting up; in 
fact, as it is here set up, it could be composed and cast on the Linotype or 
any other composing and casting machine. It is to be recommended that 
the solidus should be put on the same set-width as the figures and that 
the characters used for superiors and inferiors should, whenever possible, 
be cast on the en-set or the em-set, as this would make the work of 
composition much simpler. Moreover, the solidus should be made heavier, 
to render it more visible. 

The long / used for integration offers similar difficulty in many 
formulae, and the loss of time which it occasions in a printing-office 
where mathematical works are composed is sufficiently great to warrant 
mathematicians permitting the adoption of some more convenient 
substitute for this familiar sign, such, for instance, as a greatly expanded 
doric italic S, in which case an expression now written and printed 


b^h 


kidh 


would become B(29)^S 0 H [(H - h)/Jl]h' / 2 dh. 

This question, as well as the many others involved in that of a 
universal notation for mathematical and physical constants, is worthy of 
the very careful and serious consideration of an international commission. 
The commission engaged on this work should have the advice not only 
of publishers and authors whose province is the use of type faces, not 
only of typefounders and printers who deal with the production and 
manipulation of type, but should be especially advised by those who 
know the limitations imposed by machine-composition and appreciate the 
constant change and advance in methods of typesetting. The leading 
mathematicians and physicists have in the Oxford, the Cambridge, and 
the other university presses large stores of material for hand-composition ; 
the difficulties of converting old methods to meet the exigencies of the 
modem press-room are as unknown to those who have such access, as 
they are to their confreres of continental countries like France, where the 
influence of machine-composition has yet scarcely made itself felt. The 
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professor and the editor of. technical proceedings have difficulty to-day 
in finding in London a greek alpha, a, which can be distinguished from 
an italic latin a; the physicist and the electrical engineer are endeavour¬ 
ing to find a type face which will provide many symbols they require; 
Fraktur, script, heavy-face and other special type have been proposed, 
but each of these is either troublesome to write or to distinguish from 
others on the blackboard or in manuscript; and the difficulties of those 
engaged in other branches of science may be estimated from the fact that 
it has taken nearly two years to collect from the foundries of England, 
America, and various European countries a small percentage only of the 
signs given in the preceding and following lists. 

The whole of the lower-case and capital letters of the roman alphabet, 
the lower-case italic, and those letters of the greek alphabet which differ 
from the roman or italic, have almost all found familiar uses, many of them 
for several different purposes. There are an ample number of signs in 
existence for covering the range of expressions used or required for mathe¬ 
matical work and physical research without drawing upon the very 
illegible gothic or german characters or even upon the more legible of those 
Russian characters which differ from the greek or roman, though these 
would be far preferable to the gothic. Moreover, there are available 
among the lesser-known languages of Europe and the near East many 
simpler but beautiful and easily-written characters which would readily 
amplify the list of universal notation characters should this be found 
necessary. 

In many cases fractions may be avoided by the use of negative indices, 
for example, can be written on one line, thus, m^n -1 , though in so 
simple a case the solidus is to be preferred. 



Fig. 43 .—Example of mathematical composition and cross-section through the 
component type. 

A difficulty which is met with by the compositor in setting up complex 
mathematical formulae is illustrated in fig. 43, in which a formula 
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is shown as set up, and below it a horizontal section of the type of 
which it is composed. The total number of leads, rules, spaces, quads 
and type shown here, apart from quotations and furniture to make up 
the measure of the page, amounts to 159 pieces of which only 58 form the 
actual typographical printing-surface. 

The difficulties of mathematical composition are increasing to such 
an extent that in the future, unless a simplified notation is adopted, it will 
be necessary for the mathematician to obtain the reproduction of his 
formulae in the shape of zinco-blocks instead of having them set up from 
loose type of many bodies and founts, made up with leads and rules of 
various thicknesses, cut specially to length for the individual formula and 
laboriously packed with the necessary spaces and quads. 


ECCLESIASTICAL SIGNS. 

+ Greek cross Ornamental cross 

■f Latin cross ■§> Miscellaneous crosses 



ifj Buddhist cross 
Mitres 
Ave Marias 

|1| Sacred Heart and Crown 
& Tears 
lb Response 


4. Double cross of Arch- 'f Versicle 

I bishops and Cardinals -P Monograms 

^ Double Jerusalem cross Si Crowned M 

and many others. 




U or R? Recipe 
3 Ounce 
5 Drachm 
9 Scruple 

g or ni Minim, or drop 

O. Octarius, or pint 
C. Congius, or gallon 

16 ordb Libra, or pound 
I or gr. Grain 
15 or ss, Semi, or half 
j, ij, iij One, two, three, etc. 

P. Particular 


P. aeq. Partes cequales, or equal 
parts 4 
a Am, or of each 
q.s. Quantum suficit, or as 
much as is sufficient 
q.p. Quantum filucit, or as 
much as you please 
-M Misce, or mix 
s.a. Secundum urlem, or 
according to art 
•p.r.n. Pro re nata, or occa¬ 
sionally 


many others. 
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ARCHEOLOGICAL SIGNS. 


MiJAFiiKisIbKhiikjIt 
k HE ii N if fi J K UI T T IT 
f flWSWfllB 
and many others. 


SCRIBAL ABBREVIATIONS. 

S i « t S c c 2 S i k e e 8 f t i j I B i 

r i j e t t ft it m m @ i2 a a 3 5 6 

ppppfftsqsgafsltti? 

uu3f?¥lSyyi« 

& C 7 s ! 9 ff ? 3 1 t* e 9 
A B ! i O M f I f ? 7 

CARTOGRAPHICAL SIGNS. 

Hi Battle O Town 

© County town ++++ Railway 

:■ Canal ■ Castle or abbey 

and many others. 


ak Church 
= Road 
# Lighthouse 


CARTOGRAPHICAL SIGNS INDICATING ARCHAEOLOGICAL REMAINS. 


Colour. Pre-Roman. 

Black © Earthworks and opfiida 
Blue TT Megalithic remains 
„ X Coins and miscellaneous 
finds 

„ ^ Settlements 

X Torques, etc., also bronze 
weapons 
0 Interments 
,, — Drift implements 


Red Q Walled towns 
| Castro, 

,, # Interments 

,, j*. Foundations of buildings 

,, 4k Potteries 

,, — Roman roads 

„ Probable Roman roads 
,, X Coins and miscellaneous 


Colour. Anglo-Saxon. 

Green © Interments 

X Coins and miscellaneous finds 
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NATURAL HISTORY SIGNS. 

£ Male ? Hermaphrodite ? Female 

and others. 

BOTANICAL SIGNS. 


O Plants capable of but a single 
fructescence 
(J) Monocarpic annual 
© Monocarpic biennial 
© Hardy monocarpic plant which 
only flowers after a number 
of years and dies after so 
doing 

Tp Rhizocarpic plant; that is to 
say, a plant whose roots are 
hardy and throw up flower¬ 
bearing stems each year 
I) Caulocarpic plant as a rule, 
whose stalk survives and 
fructifies many times 
'■f Perennial herb 
*j Suffrutex, an undershrub 
§ Frutex, a shrub 
5 Arbuscula, a bush or small tree 
5 Arbor, a tree more than 25 feet 
high 

O Climbing plant 
G Right-handed climbing plant 
O Left-handed climbing plant 


A Evergreen 
6 Male plant 
9 Female plant 
£ Hermaphroditic plant 
0= Cotyledons accumbent to the 
radicle 

Oil Cotyledons incumbent on the 
radicle 

00 Indefinite number of petals, 
stamens, etc. 

? Casts doubt upon a preceding 
word or phrase 
! Indicates certainty 
+ Following a name, signifies that 
the object is not well-known 
— Between two figures, as in 5-10, 
indicates the extremes of dif¬ 
ference, as the stamens are 

y( After a synonym, indicates that 
a description from nature 
will be found in the work of 
the author cited 


Some of these signs are also used by Linnaeus, but with different 
meanings in a few cases. Many other signs are used by various authorities. 


MONEY SIGNS. 


£ Pounds sterling (roman) £ Cents 

£ Pounds sterling (italic) X Deniers 

£ Pound sign (Italian) B Bolivars 

K. Pesetas (rbman) jj Schellings 

£1. Pesetas (italic) J Sous 


and many others. 


$ Reis 

$ Dollars (roman) 
$ Dollars (italic) 

K Pound (Roman) 
# Pound (Toumoi) 


HifijiTf 
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COMMERCIAL SIGNS. 

Per @ At 

Per cent % Account 

Per mil % Care of 

Number (used in America) 
and others. 


METEOROLOGICAL SIGNS. 


INTERNATIONAL SYMBOLS 
USED FOR RECORDING WEATHER PHENOMENA. 


Fog 

Mist 

Wet fog, from which mois¬ 
ture is deposited copiously 
on exposed surfaces 
do Dust-haze, or smoke 
T Thunder 
< Lightning 
K Thunder-storm 

• Rain 

# Snow 
Snow-drift 

H Snow lying * 

— Ice crystals 


▲ Hail 
A Soft hail 
Dew 

— Hoar-frost 
V Rime 
~ Glazed frost 
1 Gale 

© Solar corona 
ffi Solar halo 
© Lunar corona 
© Lunar halo 
Rainbow 
Vt/ Aurora 
^ Zodiacal light 


Exponents o or 2 applied to symbols indicate respectively light and 
heavy. Thus A 1 indicates heavy hail, •"light rain, EE 0 light fog or 


OTHER METEOROLOGICAL SIGNS. 

* > ♦ O O ■ A <0 & # -0' -s- # 

» < <J t> } 5i 0 • 1 -I3#0S 

5 B E »• « I • I « O 0 

® ® © ® W n n ft II 

n ' n *.&$<$ $ 

* More than half the country covered with snow. 
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WEIGHTS AND MEASURES SIGNS, 
ft Pound (§) Arrobas (roman) 

Pound (gi Arrobas (italic) 

and many others. 


ENGINEERING SIGNS. 

IP Horse-power Alternation 


PEDIGREE SIGNS. 


CROWNS. CORONETS. WREATHS, HELMETS, AND 
HERALDIC SIGNS. 


BRITISH. FOREIGN. VARIOUS. 



Imperial 

At in sss 

|# Knights 

lit 

Royal 

crown 


Knights 

Bachelor 


coronet 

l)ucal 

gSBsr coronet 

jto Red hand 
” of Ulster 


Marquis's 

coronet 

A» Marquis’s 
riSSV coronet 

j|fa Scotland or 

IP Nova Scotia 

# 

Earl’s 

coronet 

'tfSXfr Count’s 
’SHa coronet 


& 

Viscount’s 

coronet 

r ,. a Viscount’s 
tSal® coronet 

^ Ermine 


coronet 

Baron’s 

coronet 

. Double cross 
* of Lorraine 


Antique 

NaVal 

■KjW# crown 

Archbishop’s 

& 


Military 

.w, j, v Laurel 
w II wreaths 

H Bishop’s mitre 


and many others. 
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^ Order of the Garter 
Order of the Thistle 
Order of Saint Patrick 

# Distinguished Service 
Order 

Imperial Service Order 
1 ^1 Saint John of Jerusalem 
JL (Military) Order of Merit 


^ Saint-Esprit 
>5< Saint-Michel 
^ Saint-Louis 
% Saint-Georges 
Saint-Sepulcre 
Legion of Honour: white 
g Legion of Honour : white 
with ribbon 

ffi Legion of Honour: with 
riTh ring 

^ Mdrite militaire 

4: Merite militaire; with ring 

^ Merite agricole 


(Civil) Order of Merit 

and many others. 

MEDALS. 

Victoria Cross Iron Cross 

|i& ] New Zealand Cross i Mentana Cross 

and many others. 

MASONIC AND OTHER SECRET AND PHILANTHROPIC . 
ASSOCIATION SIGNS. 


and many others. 

POLITICAL SIGNS. 

i Phrygian cap Primrose League 

and others 


©◄ *<§>©! lil I 
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METAL SIGNS. 

© or © Gold @ or @ Bronze 

© or (A) Silver © or © Iron 

and others. 


TRAVEL 

Country 

Mountain 

Range of mountains 
Fortress 

County town 
Urban district 
Royal borough 
County borough 
Municipal borough 
Police borough 
Police station 
Syndical room 
Monument 
Cathedral 

Church 

Cemetery 

Castle 

Country-seat 


SIGNS. 

C Fish-market 
O a& Fruit-market 
O # Flower-market 
•• '0 ♦ Grain-market 
Wine stores 
Wine-shop 
^ Music-shop 
ih Pawnshop 
4£fr Dark-room 
Q JMfr Photographic stores 

1 Central post, telegraph, and 
telephone office 
H Post office 
Eg Parcel post 
fgl Redirection 
T Telegraph office 
f Telephone office 
F 35Z Telephone and number 
<m Railway station 
# Level crossing 


Hotel (first class) 
JB Hotel (second class) 
ifi Hotel (third class) 
M Hotel (fourth class) 
a Hotel (fifth class) 

* Hotel (sixth class) 
Ql Central heating 
| Lift 

Of» Meat-market 
O Poultry-market 


IRDCl Railway dehvery company 
jtelt Electric tramway 
frg-MJ Horse and carriage 
* M Veterinary 
O Farrier 
-I&■ Forge 
■gfa Motor-car 
f Recharging accumulators 
am. Air cylinders 
Repair shop 

El Garage, and number of cars 
it will hold 

Box ij£ Private lock-up compart¬ 
ments, and number 


bM&TI 
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§3 Curling 
Lawn-tennis 
Ice hockey 
Croquet 
Golf 
Ski-ing 
Fishing 
Tobogganing 
Ice-run 
Rowing 

Skating 
Bob-sleighing 
Steamer excursions 


u Inspection-pit 
® Benzene 


® Naphtha 
© Lubricating oil 
Tg& Motor-car works 
Q Velodrome 
Bicycle hire 
Bicycle repair 
Balloon station 
^=-0 Aeroplanes 
w* Aeroplane repair shop 
pi Admiralty 
Harbour 
>£. Anchorage 


© Concert-hall 
|B Ambulance 
[tl Hospital 
0 Doctor 
^ Apothecary 
^ Chemist 


Steamer 
Motor-boat 
s ^ Arrows 
;jy Fist 

n, Curved fist 
3; Golf-links 
oL. Race-course 
and very many others. 


DIRECTION SIGNS. 


-f Keep straight on. 
+ Turn to left. 

+ Turn to right. 

-t Keep straight on. 
■H Turn to left. 


t Keep straight on. 
b Turn to right. 


«r Turn to left. 
-i» Turn to right. 


When three roads, diverging from the same point, 
are met with, one going straight ahead, one 
turning to the left, and one to the right (what¬ 
ever may be their angle of intersection). 

When two roads, diverging from the same point, 
are met with, one going straight ahead, and the 
other turning to the left (whatever maybe their 
angle of intersection). 

When, of two roads diverging from the same 
point, one goes straight ahead, and the other 
turns to the right (whatever may be their angle 
of intersection). 

When two roads are met with, one turning to the 
left, the other to the right (at any angle of 
intersection). 


►x#in^ 
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CAUTION SIGNS. 

ENGLISH. 


f Prohibition ; red disk ^ Caution ; red triangle 

9 SP lim C it 1 m figures 116 ril ’ g "' ith f Cross-roads 


and others, usually of diamond shape. 


Dangerous descent 

Turn to right 

Hump or bridge 

Level crossing 

Rails projecting upwards 

Dangerous cross-roads 

Village 


^ Steep rise 
•J Turn to left 
Gulley 

^. 1 Low bridge 
Bad pavi 


and others. 


, SPORT SIGNS. 

^ Bicycling 
^ Si? Cricket 
G© Football 

Lawn-tennis 
and many others. 


Coursing 

Hu nting 


MISCELLANEOUS SIGNS. 


*?f 


Caduceus 


^ Heart and cross 
Heart 
Kly Bretons 
® Siphons 


y <r s 


0 


Trefoil 
V Hearts 
^ Diamonds 
Clubs 
* Spades 


and many others. 


eii 
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SYMBOLIC SIGNS. 


These symbols are used as substitutes not only for the substantives 
they represent, but also for adjectives, thus, for example, while © stands 
for " drama ” or “ actor,” • ©^ stands for “ dramatic author ” ; similarly 
signifies “ naval engineer,” and ^11 signifies “ military engineer.” 
example given at the end of this section, taken from an actual work, 
?s the practical usefulness of these signs, and another given in the 
form of a guide-book page illustrates their power of conveying meaning 
while saving at the same time a very great amount of print. 


★ Was bom in 
t Died in 
Theologian 
ir or *** Philosopher 
jgj Lawyer 
0 Surgeon 
0 Physician 
/ & Naval officer 
/ Military officer 
Musician 

■t Musical composer 
of Painter 
O w Picture 
f Sculptor 
O > Statue 

c Drama or actor 
^ Writer 
^ Agriculturist 
© Geographer 
Engineer 
f or ^ Geologist 


(|) Mineralogist 
\ Historian 
a Chemist 
Botanist 
\ Astronomer 
A Architect 
'J' Archeologist 
m A literary work 
t Philologist 
Mythologist 
n Physicist 
|| Poet 
|j| Trader 
£ Commerce 
& Prophet 
Ornithologist 
Entomologist 
|| Philatelist 
Miner 
Apothecary 
!*: Battle 


and many others. 


EXAMPLE OF USE OF SYMBOLIC SIGNS IN 
CONTEMPORARY WORK. 

Fothergill, John £ &>«>,* 1712 Carr End, f 1780 London •*’’. 

From Cassell’s “ Miniature Cyclopaedia.” 
Note. —The signs here used are similar to but not identical With 
those used in Messrs. Cassell’s work, which itself is based on the " Taschen- 
Konversations-Lexikon ” of Dr. Kurschner of Stuttgart. 
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EXAMPLE OF GUIDE-BOOK MATTER SET UP IDEOGRAPHICALLY. 

Here Q * 1760 who t 1810 in f circumstances in 
0 of Tretz ; {©> once admirably defended against £ by the heroic ^ 
who finally vanquished his adversary in the great s-s at ^ near at the 
foot of A in 'A of the Carpathians. It is a spot well known to w and 
5^,. >Jt and *** have moralized over it even as ra> and f> have 5 
each exercised their art in connection with its beauties, while €>>* and other 
have laid within its district the scene of their * and s’ on early n have 
disputed with 'J’, t and ■* over the meaning of its ruins and even over 
the very stones disinterred by chance by the plough of A f and ^ 
have studied its rocks, and assisted by &, have given products 10 

to distribute through every Q known to @ . In this district are to 
be found every convenience for and Sfc ; , WP- 

•ijs, %, are held weekly; every facility in the shape of H, 

^ and and facilities on 

river and A ; - toft s **** on the land are there, with H], and even 15 
-wc. w=, and of course jfA. n* and an»e. 

THE PRECEDING EXAMPLE IN ORDINARY LETTERPRESS. 

Here the poet was born in 1760, who died in 1810 in tragic circum¬ 
stances in the cathedral fortress town of Tretz ; a fortress once admirably 
defended against the Turkish Sultan by the heroic King-Emperor, who 
finally vanquished his adversary in the great battle at the cross-road near 
the ford at the foot of the highest mountain in the range of the Carpathians. 5 
It is a spot well known to botanists and ornithologists. Theologians and 
philosophers have moralized over it even as musicians, painters and 
sculptors have each exercised their art in connexion with its beauties, 
while dramatic and other authors have laid within its district the scene of 
their works. The historian and the writer on early law have disputed 10 
with the archaeologist, philologist and mythologist over the meaning of its 
ruins and even over the very stones disinterred by chance by the plough 
of the agriculturist. The geologist and mineralogist have studied its rocks, 
and the mining engineer, assisted by the chemist, have given commerce 
products to distribute through every country known to the geographer. 15 
In this district are to be found hotels of every class, every convenience 
exists for the horse and motor ; fish, flesh, fowl, flower, fruit, honey 
markets are held weekly; every facility in the shape of posts, telegraphs, 
telephones, post-horses, steamboats, rowing-boats, motor-boats and sailing- 
boats and facilities on the river and railways ; electric and steam tramways 20 
on the land are there, with garages, and even aeroplane establishments, and 
of course bicycle repair shops and the necessary outfit for pneumatic tyres. 
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It is obvious that the loregoing guide-book or Baedeker example could 
be extended, page after page, through ecdesiasticism, chivalry, heraldry, 
etc., but even the matter given above shows that it is possible to effect a 
saving on the ordinary letter-press of nearly one-third, or say 30 per cent, 
when the matter is set up with symbols and abbreviations, or as it may 
be truly called ideographically, though the saving in space is reduced 
in the actual example given owing to the extra leading made necessary 
by the large sorts used in it for many of the symbols. 

The spoken words which directly represent thought are called ideo- 
phones, and the written symbols which directly represent thought are 
called ideograms. It is probable that for some considerable time after 
its introduction writing was ideographic, but at length it was extended so 
as to represent the sounds of- the ideophones, and the symbols which 
perform this function are called phonograms. The crucial distinction 
between ideograms and phonograms lies in the fact that the former, since 
they represent nothing but soundless thought, cannot have any fixed 
sound of their own ; whereas the latter represent sound and nothing else. 
Yet, since every language, for the sake of convenience, bestows names on 
most ideograms, and since these names are usually reduced again to writing 
—which is then only the great-grandchild of thought-—we find that speech 
and writing are so closely interwoven in actual practice that it is rarely 
necessary to remember that they really constitute two totally different 
methods of expressing thought. 

All pictures, maps, and diagrams, when they convey any meaning at 
all, may be regarded as ideograms, since the meaning they convey to the 
eye is independent of the language spoken by the owner of the eye. They 
address one in a language that practically no one has to learn, a language 
that is international and that stands in its ready simplicity in the same 
relationship to Esperanto as Esperanto itself may be said to stand in 
relationship to any human language of ordinary complexity. The method, 
in its proper sphere, is perfectly legitimate, logical, legible, and instantly 
comprehensible, and its use is ever widening and increasing. Furthermore 
the method of appealing to the eye (and not to the ear as is done in the case 
of all other written speech, with one great exception), links it to the only 
living human language—Chinese—that like itself in its recorded expression 
has practically no sound, no grammar, and no troubles save the trouble of 
memorizing an enormous number of signs which convey every shade of 
meaning, and, in practice, of automatically and instantaneously allotting 
the correct meaning to each individual symbol. 




CHAPTER VII. 


UNITS AND DIMENSIONS. 

“ And by complicating the Letters and Points, aB aforesaid, you 
will have any Thickness, either to make a Gage by, or to use 

Moron’s Mechanick Exercises. 

Spaces and quads.—la addition to the letter characters, spaces and quadrats, 
or quads, must be provided for separating the words and spacing out the 
lines. These usually have the following set widths : hair-space = J body, 
thin space = J body, middle space = I body, thick space = 3 body, en 
quad = 1 body, em quad = the body, two-em quad = 2 x body, three- 
em quad = 3 X body and four-em quad = 4 x body. It might be inferred 
that the en and em quads are of the same set as the n and m characters, 
but this only occurs in exceptional circumstances. Owing to modem 
conditions of noise in printing-works, and to make orders clear on the 
telephone, these are better called “ nut ” and " mutton " quads respectively. 

In most cases where typecasting machines are concerned it is not 
necessary to consider the quads larger than the em, as they are usually of 
softer and cheaper metal and cast separately. 

When quads are of 18-point or larger body they are frequently cast 
hollow, in which form they are known as quotations when they do not 
exceed 8 ems in length. Quotations of 8 ems and upwards in these bodies 
are known as furniture ; this is generally cast hollow and cored from both 
sides instead of from only one side, as is usual with quotations. Quotations, 
and furniture are used for malting up the blank spaces on pages having a 
considerable area of white. 

In order to separate lines of type and increase the amount of white 
between them, leads are used ; these are thin strips of metal of thicknesses 
varying up to 4-point, generally expressed as fractions of a pica thus: 
a 3-to-pica lead, that is a lead ~ pica in thickness. Above the thickness 
of 4 points, leads are usually called clumps, and this term covers the size 
from 4 points to 18 points, above which the term furniture is generally 
adopted. A reglet is a strip of hard-wood sometimes used in place of a 
clump, and is made of the s^ime thickness as a clump. 

Height-to-paper. —In the " British Printer,” Hermann Smalian, of 
35 
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Berlin, with whom the study of type standards is a hobby, controverts 
some statements made in a lecture by Wightman regarding the 
heights of types in use on the Continent. On collating the quotation 
(given by Smalian below) with the original in De Vinne’s work, the 
authors find that it is incorrectly termed a quotation, being really more in 
the nature of a paraphrase; for though the sense is correctly rendered the 
wording differs in several places from that of the author quoted. 

Smalian says, " These particulars appear to have been taken 
from Mr. Th. L. De Vinne’s book, ‘ The Practice of Typography.’ (New 
York, 1900.) 

“ They read as follows :•— 

" * Variations in the height of types have not been as marked as varia¬ 
tions in body. British and American founders came to a practical agreement 
at the beginning of this century that the standard of height should be eleven- 
twelfths of an English inch. In France the height of type has been fixed 
by law at ten and a half geometric lines. Modem French types are higher 
than American types ; the two heights cannot be used together. German 
types were still higher, but are now made to the French standard. This 
reform was made by H. Berthold. He modelled and had constructed 
several standards of steel, and sent one gratuitously to every German 
typefounder. The types of Russia and Poland, once more than one inch 
in height, are now made to conform to the Berthold system.’ 

" These particulars are altogether incorrect. The correct height of 
types is as follows :— 

" x. Frankfort height of type. —Nearly 68 Didot points in height. This 
was the height of the typefoundries at Frankfort-on-the-Main. Very old 
printing establishments have this height up to the present day. 

■' 2. Russian height of type. —Nearly 66f Didot points in height. This 
is the only height of type in Russia proper. 

“ 3. Leipzig height of type. —Nearly 66 Didot points in height. This was 
the height of the typefoundries at Berlin, Leipzig, Hamburg, and so forth. 
Same is still to be found in many old printing establishments in Germany, 
Switzerland, Denmark, Norway, Sweden, in the Russian Baltic Provinces 
and in Russian Poland. In addition that is the standard of the type¬ 
founders in Holland. 

“ 4. Haase height. —Nearly 63J Didot points in height. This is the 
height of type of the typefounder Gottlieb Haase of Prague. Same is 
still in existence in very old printing establishments in Austria-Hungary. 

“ 5. Fournier height of type. —Nearly 63 Didot points in height (xoj 
lines of the French foot). This height was laid down in 1723 by the 
French law. This is still to-day the standard height for typefoundries in 
Belgium and Austria. 

" 6. French height of type. —Nearly 62§ Didot points in height. This is 
the height of the typefoundries in Paris. All typefoundries on the 
Continent desirous of having a uniform height of type now introduce this 
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French height, i.e. all typefoundries in France, Spain, Italy, Greece, 
Germany, Switzerland, &c. In Germany, ever since 1879 all new printing 
establishments have been set up on the basis of this French height of 
type. Ever since 1840 individual German typefoundries have fitted out 
new printing establishments with this height of type. It is evident from 
this that Berthold did not require to create this height of type. 

" Th. L. De Vinne has confounded body of type with height of type. 
Hermann Berthold’s great service to typefounding consisted in the 
scientific adaptation of the Didot system based upon the Paris foot. In 
1879 he adapted same to the metric scale, and prepared about forty steel 
typometers of 300 mm. = 133 Nonpareil (798 Didot points), and handed 
one copy to each foundry without charge. (Vide, " British Printer,” No. 
69, 1899, p. 130). 

" In Germany an effort was made to gradually supersede the old heights 
of types by the French height. In order that this height might not 
suffer any modification, the combined German typefounders deposited a 
standard of this height of type with the authorities in 1905: 62$ points 
= 23-566 mm. 

" The British height of type is nearly 62 Didot points in height. 

" Hermann Smalian.” 

The height-to-paper of type in America and England is now standard¬ 
ized at 0-918 inch, or 23-317 mm. Certain typefounders still cast the 
points and dots of the i and j about o'ooi inch high-to-paper, that is of a 
height of 0-919 inch, while in the case of some composing and casting 
machines the height-to-paper is made as much as o : g20 inch, or 0‘002 inch 
high-to-paper, when new, to allow for the wear which takes place in the 
matrices. 

The trade height-to-paper of spaces, quads, quotations, furniture, leads 
and clumps is usually 0-75 inch, but where stereotypes are to be taken,- 
the height-to-paper is frequently made as much as o-88 inch so that the 
top of the spaces, quads, leads or clumps comes to the height of the 
shoulder of the type : quotations and furniture are but rarely made of this 
stereo height. Some special furniture is also made cored from one side 
only with a flat surface on the other; this is known as table-top 
furniture, and is used extensively for mounting the metal plates of 
process blocks in place of the mahogany backing generally used for 
that purpose. 


UNITS, LIMITS OF ACCURACY, AND SPACING. 

Units .—In order to appreciate fully the difficulties to be contended 
with in typecasting and composing machines, the degree of accuracy required 
must first be considered. 

The unit for measurement in this country and in America is the pica 
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which is approximately one-sixth of an inch; until quite recently the 
size of the pica varied from 0'i678 inch to o'i664 inch, but now most 
founders are in agreement and the size C16604 inch adopted in America 
has become standard. 

The size of pica as made by the leading English typefounders recently 
varied as follows:— 

TABLE 2.—Pica sices. 



The Monotype moulds and matrices used in England do not cast type 
of standard-point bodies, the size of the 12-point being o'1668 inch. Not 
only does this differ from standard practice, but the height-to-paper is also 
slightly different from standard, being 0'920 inch. 

Not only was there a difference between the sizes of pica cast by differ¬ 
ent firms, but other sizes, such as english, varied, one being 14-point and 
another i3$-point. Further, some other sizes such as emerald, the half 
of i3i~pomt english, or 6f-point; diamond, the half of 8|-point bourgeois, 
or 4|-point; and minikin, the half of nonpareil or 3-point, were made by 
some founders and not by others. Of these, minikin, or excelsior, by 
which name it is known in America, is used for split fractions in mathe¬ 
matical work and also occasionally in the setting up of musical matter. 

The sizes above paragon were formerly known by names which were 
in some cases confusing, thus, double pica was the size intermediate between 
paragon and 2-line pica, being equal to 2-line small pica or 22-point. The 
five sizes above double pica were— 

2-line pica.24-point. 

2-line english .. .. 2y-point to 28-point. V 

2-line great primer .. 36-point. Jr 

trafalgar (known in America 
as meridian) .. .. 44-point.r 

canon .48-point. 1/ 
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The pica (0166044 inch) is divided into twelve points (1 point 
= 0-013837 inch). The sizes of the various bodies are measured by points, 
and are as follows:— 


TABLE 3.— Body-sines of type. 


Name. 

Example. 

Used in 

Points. 

Body. In.l 

2-line pica 1 KT 

Typecas 

These larger 

24^ 

0*33209 

2-line snjall 
pica 1 . 

Typecasti 

22 

0-3044. 

Paragon \Z~. 

Typecastin 

) mainly used / 

20 |/ 

0-27674 


for display 1 



Great primer 2 

Typecasting 

purposes. 

18*^ 

024907 

2-line brevier 4 V 

Typecasting a 



0-22139 

English V' . 

Typecasting an 

Scotland for ' 
legal reports. 

141^ 

. 

0-I937 2 

Pica 1 . 

Typecasting and c 

Parliamentary 

reports. 

12 

66 

| 

Typecasting and co 

| Text-books and j 

n - 

015221 

Small.pica 1 . J 

Typecasting and com 

( Patent \ 

l specifications. / 

ioi 

0-14529 

( 

Typecasting and comp 

I Text-books and \ 
l novels. j 

10 

OT3837 

Long primer j 

Typecasting and comp 

< “Proc. Inst. 1 
l Mech. Eng.” ] 

9i 

0-I3I45 

Bourgeois 3 .{ 

Typecasting and oompo 
Typecasting and composi 

■'Times "leaders. 

9 

81 

0-11761 

Brevier < 

Typeoaating and composi 

" Punch.” 

8 

0-11070 

Minion . 

Typecasting and composing 

" Times.” 

7 

0-09686 

Nonpareil" 

Typecssting and composing m 

” Engineering ” ads. 

6 

0-08302 

Agate . 

Typecasting and composing mac 

Used in America. 

5i 

0-07610 

Ruby . 

Tvpounsting and composing mach 

” Times ” ads. 

5i 

0-07264 

Five-point . 1 


j Devotional works. 


0-06919 

Pearl . . J 

Typecustinganii composing machln 

\ " Bradshaw.” 

•4i 

0-06573 


1 Pronounced Pie'ca. 2 Pronounced Prim'er. 3 Pronounced Bur-juice'. 

4 Pronounced Bre-veer'. " Pronounced Non'parel. 

Note. —Since the above table was compiled, some of the examples given 
have changed the body-size of the type used. 
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The relative importance of the various body-sizes may to some extent 
be gauged by the following table, which shows how many different faces 
of each body the American Type Founders Company supply according to 
one of their specimen books:— 


TABLE 




Body. Faces. I Body. 


3-pt. . i | 6-pt. 


Faces. ] Body. Faces. Body. 


. 27 I 9-pt. . 22 | 12-pt. 


4- pt. 2 

5- pt. . 5 

5|-Pt. . 9 


7- pt. . 19 

8- pt. . 28 


10-pt. . 28 I 14-pt. 
n-pt. . 17 15-pt. 




From this table it will appear that the even-point bodies are most in 
demand. Of these 183 faces, 99 are modem and 84 are old-style. 

Point System .—Milch confusion and trouble has been caused in the 
past through want of adherence to a definite unit, and some evidences of 
this remain in the half-point sizes, for example small pica (io|), long 
primer (9J), and bourgeois (8J), still in use in England. 

In the United States of America the point system has for nearly 
twenty years been in universal use. It may be said also that its use is 
now practically universal throughout Great Britain and her colonies and 
dependencies. The system has for its basis the point or unit of 0'0I3837 
inch. It has been stated that it was originally intended to make the unit 
one seventy-second of an inch, and the nearness of the measurements 
gives some colour to the statement, for, as a matter of fact, 72 points 
are nearly equal to an inch. It was found, however, more convenient, as 
the result of a careful discussion and a report following on the meeting of 
the United States Type Founders’ Association held at Niagara in 1886, to 
adopt the pica of the MacKellar, Smiths & Jordan Company as the 
standard basis, the subdivision of which into twelve equal parts gave the 
unit or point of 0'013837 inch (0-3513 mm.). 

Incidentally it may be mentioned that 996 points are very nearly equal 
to 35 centimetres, the difference in the length being only about one five- 
hundredth of an inch. In this connexion it may also be as well to state 
here that the British and the United States inches are not absolutely identi¬ 
cal, one British inch being equal to 0^999997 United States inch. There is, 
roughly speaking, a difference of one three-hundred-thousandth of an inch 
between the standard inches of the two countries. 

The French point system is of much earlier date, and was originated 
about the year 1737. Its author was Fournier, le jeune, by whose name it 
is still known, and in this system the unit or point is equivalent to 
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°'34875 mm. The following is a careful translation of the chapter in his 
famous work in which its originator explains his point system, and the 
illustrations that accompany it, figs. 44 to 49, are reproductions in facsimile 
from the copy of his book, in the possession of the authors of this treatise. 
The figures are interesting, for they exhibit not only the names and distin¬ 
guishing numerals of his type and their equivalent in his points, but also 
show a scale. They are further remarkable from the fact that the illustra¬ 
tion given in Do Vinne’s work is apparently from a later edition of the 
“ Manuel Typographique,” for the page, given in De Vinne’s book as the page 
of Fournier’s work which carries the illustration, is not the same as the page 
which carries it in the authors’ own copy of his work : the type also appears 
somewhat battered and the scale not so correct. In the case of such a 
careful author as De Vinne, these differences must have some good reason 
and cannot be mere clerical errors or errors of reproduction. 

“ DETAIL AS TO DIFFERENT COMPONENTS OF A FOUNT OF CHARACTERS. 

OF TYPOGRAPHIC POINTS. 

“ This chapter demands particular explanation, for the subject of which 
it treats is novel and unknown. I introduce it here to make known the 
new proportions that I have given to Letter-Bodies by fixed dimensions 
which I have named Typographic Points. 

“ The latest Government Regulation (‘ Reglement de la Librairie ’) 
issued in 1723 has fixed the height-to-paper at ten and a half geometric 
lines : this rule is as easy to give out as it is easy to put into practice, but 
the same was not the case when the Regulation sought to establish laws to 
settle the body-sizes of the said Letters. At the time when this rule was 
made, there was apparently nobody to be found sufficiently informed to 
furnish true ideas on the matter, which was of great importance, since 
the endeavour was to correct abuses and put into order and standardization 
that which had hitherto had neither the one nor the other. Through lack 
of enlightenment on this point a certain Master-Printer gave with all their 
defects, as a standard, such Letters as he found in his own printing estab¬ 
lishment. The law which was promulgated, not being founded on any 
principle, remained unenforced; for this reason the body-sizes of Type 
have never had fixed and rational dimensions, and so the result is that 
this want of system is at the present time as great as it has ever been. 

" It is stated, in Article LIX of this Regulation, that, of bodies proper, 
the Petit-canon is equal to two Saint-auguslins ; the Gros-parangon to a Cicero 
and a Petit-romain, etc., but it is not stated what size this Saint-augustin, 
this Cicero and this Petit-romain should have that their sum may equal the 
Petit-canon or the Gros-parangon. It is therefore always possible to deviate 
from the Regulation, and this has been freely done without infringing 
the letter of the Regulation, because if one makes one Saint-augustin 
body of smaller size than another, it is possible to make the Petit-canon 
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to double that body-size, by which means the Regulation is fulfilled: 
another makes his Saint-augustin bodies of greater or lesser size and from 
the two body-sizes he makes his Petit-canon; here again the Regulation is 
fulfilled although in spirit it has been evaded. Thus has confusion been 
perpetuated in the matter and to such an extent that it is sometimes 
difficult to distinguish between two bodies of which the larger is of small 
size for its kind and the smaller of large size. It follows that Types 
reputedly of the same body-size vary to greater or lesser extent, and when 
such type find their way into a Printing-Office the workmen mix the quads 
and spaces together, thus spoiling both founts. 

“ The Regulation has provided against this mischance, I shall be told, 
since it requires that a certain number of type of each body-size shall be 
delivered to the Founders to which they shall work, under penalty. But 
these type, selected haphazard, were never delivered, and they could in no 
way have remedied the evil which it was desired to avoid since their body- 
sizes would not have been correlated to one another, they would have been 
devoid of any reasoned out proportion, would not have worked together, 
and finally were without any definite underlying principle. These farcical 
Regulations, instead of introducing precision and order, have on the other 
hand increased confusion by an unnecessary multiplication of units. Hence 
it happens that the bodies of Petit-canon, of Gros-parangon, of Gros-romain, 
of Cicero, of Philosophie, of Gaillarde, of Mignonne, according to the 
Regulation, are without double bodies on which two-line letters can be 
made, notwithstanding that such are necessary for all these bodies. Hence 
there arise seven or eight bastard body-sizes, useless for any other purpose, 
and mere useless burdens on the Printing-Office. Moreover, this division 
of bodies using a Cicero and a Petit-romain to equal a Gros-parangon, 
using a Petit-romain and a Petit-texte to equal a Gros-romain, using a 
Petit-texte and a Nompareille to form a Saint-augustin, clearly show the 
limited experience and knowledge of those who proposed this method. 
Why make a division of the type-bodies into these unequal parts which 
lead nowhere, and of which one cannot render any account ? Moreover, 
this clause in the Regulation has never been carried into effect. The 
trouble was indeed realized, though no one knew how to find the remedy 
for it, and for the good reason that the Printers, who alone are called into 
consultation on these matters, are not themselves Typographers enough 
to be able to discuss with authority, and to make regulations respecting, a 
branch of the art which they do not themselves practise, and of which 
frequently they know nothing but the name. 

“ It is this fact which led me to unravel this tangle by establishing 
order where no order had ever previously existed: I think that by my 
invention of the Typographic point system, I have had the good fortune to 
succeed with an exactitude and a precision that leave nothing to be desired. 
This system consists merely in the division of the body-sizes of the type 
into equal and definite parts which I call Points. By this means the 
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difference between and ratio to one another of the body-sizes can be exactly 
determined. They can be associated together in the same manner as 
numerical signs can be combined; and, as two and two make four, add 
two, and six will result; double this total and the result will be twelve, 
etc., similarly a Nompareille, which consists of six points, taken with 
another Nompareille, will together equal a Cicero which consists of twelve 
points; add to this another Nompareille and a body of eighteen points or 
the Gros-romain will result; double this total, making thirty-six points, 
and the Trismegiste, which contains this number, will result, and thus 
with other sizes, as will be seen from the Table of Sizes which follows 
[figs. 44 to 49], 

" In order to combine bodies, it is merely necessary to know the number 
of Typographic points of which each consists. For this reason it is necessary 
that the points, or given dimensions, should be constant, so that they may 
serve as guides in the Printing-Office, just as the pied de roi, the inches, and 
the lines are used in Mensuration [G^ometrie], With this object I have 
fixed the exact size which the point should have, in the scale which appears 
at the head of the Table of Sizes ; and in order to ensure uniform exactitude 
of workmanship in the production of the body-sizes of Type, I have 
designed an appliance which I have called the Prototype, and which is 
described and figured later. 

“ The invention of these points is the first tribute which I paid to 
Typography in 1737. Thereafter compelled to carry on continuously a 
painful and exacting profession, that of cutting all the punches necessary 
for the equipment of my Foundry, I could find no established rule which 
might have guided me in determining the body-sizes of the Type I had to 
produce. This being the case, I was compelled to set up laws for myself; 
this I did, and I kept my record of them in the following Table [pp. 62-63]. 

" At the head of this Table a definite scale is printed divided into two 
inches, the inch divided into twelve lines, and the line into six of these 
typographical points ; the total length is 144 points. The small divisions 
at one end are each of two points, which is the exact difference between the 
Petit-texte and the Petit-romain, between the latter and the Cicero, etc. 
The number of points which I assign to each body-size must be taken from 
this scale. These sizes when accurately taken for each particular body- 
size, and after they have been verified upon the Prototype, will together 
show a general agreement amongst all the body-sizes of type, as will be 
shown by the combinations which follow. 

“This scale has a total length equal to twelve Ciceros. After the 
printing of this Table, which I published in 1737, I found that in drying, 
the paper had slightly reduced the true length of the scale : in the present 
case I have taken precautions against this defect by adding what was 
required for the shrinkage of the paper. 

“ Each body-size at the head of its own paragraph is divided or made 
up with the greatest exactitude by the combinations which are recorded in 
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the Table, combinations which are made up of equal bodies, unequal bodies 
and multiples. The first are preceded by a —, the second by =, and the 
third by +.” [Fournier uses these signs for reference marks and not in 
their arithmetical sense ; figs. 44 to 49 are self-explanatory.] 

Fournier’s system has now, however, been almost entirely superseded 
by the system of Didot, and the Fournier point or corps is now used only 
in Belgium, in parts of Austria, and in the North of France. 


THE DIDOT POINT SYSTEM. 

Didot was a celebrated typefounder of Paris, who somewhere about 
1770, or not long after the death of Fournier, proposed the improvement 
of that reformer’s system of typographic points, basing the point upon 
some well-known and authoritative lineal measure, selecting for this purpose 
the pied de roi, or the governmental standard foot of France. This foot is 
the equivalent of 127897 English inches. He retained Fournier’s sub¬ 
divisions and made no alteration in the number of 72 points to the inch; 
twelve inches of course went to the foot, and twelve lines to the inch; each 
line was divided into six typographic points. 

The Didot system, now generally adopted, has as its basis the point or 
corps of 0 376 millimetre. It is to this Didot unit that most foreign type¬ 
casting and composing machines are designed. The philosophic or corps 
onze, of 11 Didot points, measures 01628 inch and is therefore nearly 
equal to the English pica. The corps douze, now generally regarded as 
the standard for body-sizes, measures 4-512 millimetres or 0-1776 inch. 
The French point is 0-01480 inch, whereas the English point is 0-013837 inch. 

The bodies in use are named according to the number of points; the 
sizes most generally in use are 5, 6, 7, 8, 9, 10, 11, 12, 14, 16, 18, 20, 22, 24, 
28, etc. 

The height-to-paper of French type is 23 50 millimetres, but is increased 
to 23-545 millimetres for very fat black faces. The height of quads and 
spaces is from 19-18 millimetres to 19-50 millimetres. The height of leads 
and furniture is about the same, the minimum being 18 05 millimetres. 


OTHER SYSTEMS. 

Other plans for securing uniformity in type-bodies were proposed by 
Fergusson of Scotland in 1824, by Bower of Sheffield in 1841, and Shanks 
of London in 1857; but, with the exception of the last mentioned, none of 
these suggestions ever came into practical use. 

Fergusson’s system, which is quoted from Hansard’s " Typographia," 
is interesting, as the sizes would form a harmonic in place of an arith¬ 
metical progression ; but obviously the bodies would not work together as 
in the arithmetical and more rational systems that have been adopted. 
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"PLAIN AND ACCURATE RULES 
“ For obtaining Permanent Uniformity in the Sizes of the Bodies of Types 
and in their Height to Paper. 

" 1. Let the fount called Nonpareil be made the fundamental standard, 
and make 12 lines of Nonpareil measure exactly one inch.—2. Let 14 lines 
of Nonpareil be the common measure for all other founts; this measure 
to take in 5 lines of Great Primer, 6 of English, 7 of Pica, 8 of Small Pica, 
9 of Long Primer, xo of Bourgeois, 11 of Brevier, and 12 of Minion.—3. Let 
11 lines of Nonpareil be the standard height to paper. 

"A conformity with these three rules would evidently prove a great 
benefit to Printers, and might ultimately not be less so to Letter-founders. 
If adopted, the bodies of English, Pica, and Small Pica will be a little 
enlarged ; Long Primer and Brevier a little diminished. 

" The standard foot measure kept at the Royal Society should be made 
use of for obtaining an accurate inch to proceed upon. I shall be glad to 
find these hints taken into due consideration; and unless some strong 
objection be stated, I trust they will be readily adopted. 

" James Fergusson.” 

The system introduced by Shanks in the Patent Type Foundry, and 
there used for many years, differed from the foregoing system insomuch 
as it adopted a decimal division of his nonpareil body, which latter was 
one-twelfth of an inch. The following table (table 5) shows the number of 
points and the actual sizes of the various bodies up to english. 


TABLE 5.— Shanks's point system. 



It will be seen that these sizes, based on a different point system, 

l 
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It is strange that in the history of this subject a geometrical progression 
for the sizes of type does not appear to have ever been proposed. Had 
the art of typefounding not come into being until the latter half of the 
nineteenth century, it is probable that a system of increase of body in 
geometrical proportions, each size being six-fifths of the next smaller body, 
or some similar ratio, would have received serious attention. Although 
difficulty would have occurred in working the different bodies together, 
there would yet have been found partisans of such a system amongst those 
who print different sizes of the same works, for instance Bibles, prayer- 
books, and other devotional compilations, in which type of different sizes 
are required at different periods of human life, each new volume resembling 
its predecessor in every respect save in its dimensions and in those of the 
characters used. 

With such an arrangement of geometrically-proportioned body, a man, 
whose failing sight required him to have recourse to large type, would find 
on the same page of the work and in the same relative position, the same 
word, the same letter and the same space as in the smaller copy to which 
daily use had made him accustomed. This result is now actually attained, 
but it requires very careful workmanship and elaborate precaution in the 
selection of the founts and in the spacing. 

To facilitate comparison between type made to the various point 
systems at present in use, table 6 (pp. 70-71) is given. In this 
table the sizes of each body are given in decimals of inches and milli¬ 
metres with their corresponding names, which practically cover the field 
for Great Britain, her colonies and dependencies, Europe, the United 
States of America and all South America, and indeed, for the matter of 
that, the whole civilized world. The point, or one of the corps systems, is 
now in use everywhere, and though, in consequence of the large 
quantities of standing matter that yet exist, bastard bodies, namely, bodies 
not conforming to any of the point or corps systems, are still in use and 
still produced, their employment is steadily dying out. Moreover, the 
names which originally belonged to them, are now occasionally applied 
to the next larger or nearest true point size, as the faces have been trans¬ 
ferred to such sizes. It is, however, preferable to avoid this use of the old 
names, and to style the different body-sizes by the number of points or 
corps which truly represent them, reserving the old names only to designate 
bastard sizes, in which case it is further advisable to supplement the name 
of the body with that of the maker, for example pica (Caslon’s), bourgeois 
(Figgins’), minion (Miller & Richard’s). 

In the European names for bodies still further confusion arises from 
the fact that the ciciro of 12 Fournier points measured C1648 inch. When 
the Didot system was introduced it was found that n Didot points were 
nearly equal to the Fournier ciciro, and the name ciciro was generally 
applied to corps onze. In the specimen book of Didot ainfi, Paris 18x9, 
the writer recommends the use of numbers of points to designate size 
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owing to the confusion caused by names relating to the old sizes. The 
confusion commenced at mignonne, the next name petit-texte being used 
for yl Didot points ; saint-augustin was used indifferently for 12 or 13 points; 
gros-romain for 15 or 16 points ; petit-parangon for 18 or 20 points; 
gros-parangon for 21 or 22 points; petit-canon for 28 to 32 points; 
gros-canon for 40 to 44 points ; and double canon for 48 to 56 points 
Didot. The Germans, who appear to prefer names to numbers, called the 
body of 12 Didot points the Cicero. So that the French cicero had 
11 points while the German had 12 points; after much confusion the 
cicero was accepted in France, about i860, to mean corps 12, or 12 Didot 
points. The names and sizes of type-bodies are gften in table 6, pp. 70 

ACCURACY OF BODY AND SET. 

Limits of accuracy. —Most of the matter which is printed is set in 
type of the sizes comprised between english and ruby, and it is generally 
with these and the intermediate sizes that typecasting and composing 
machines deal. A column of newspaper commonly measures about 22 to 
25 inches in height, and is very usually set in brevier or minion; it 
therefore contains from 200 to 250 lines. The type must be sufficiently 
parallel in body to lock up in the forme. A uniform error of one ten- 
thousandth of ah inch in parallelism would result in the end lines being 
inclined each over 001 inch from the vertical. Greater inclination would 
interfere with the truth of impression and with safety in handling ; therefore 
every endeavour must be used to keep the body of the type uniform and 
the product of every machine has to be continually checked. This can 

readily be done in practice by means of an |_-gauge, fig. 50, measuring 

about two inches, but actually made to the calculated length of the type 
to be received. 



Fio. 50.— Body-gauge for type, single-ended, ij times full size. 


The type are carefully cleaned from grease and small particles of metal 
and then pressed firmly against the stop a with the fingers. The finger¬ 
nail is then passed over the flat surface b of the end of the gauge and the 
end of the line of type, where a total difference of one-thousandth of an 
inch in the total body and of inequality in parallelism can easily be felt. A 
better form of gauge is made with two ends screwed to a base-block 
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TABLE 7. 


Set widths of a pica fount (modern) without spaces and quads. 


Set. 

Characters. 

1 

1 

Type. 

0-16604 

IW.® CE + - x @ m 

j r--~.WM(E. . .1 

18 

10,770 

0-13145 

KMffifflmlb ffiffl H K M N X . 
HGNUX $ m A D UVY 

13 

26,650 

0-12453 

12 I 

14-750 

0-11761 

ADEOQE VYwce ffEFRvt w\ 
(BCI'LTsewAiCE%£^|&wa5CBl 
j & BGLP T Z £tibw . .[ 

16 

38,270 


27 

25,900 

0-10378 

PZ fiflCJOQQ 

(SJbdghknpqufffiflKMaj 

9 

4.965 

0-08994 

| dnuxBnd^d.uctadddn'M 
l fouio 

fvxyGHNUxl 23456789 0 ) 

37 

206,655 

0-08302 

( f 1123 46 67890 . .) 

48 

82,190 

0-07610 

laozADiOQSvyi/oflaaaal 

j 5 6 6 6 6 . . . . a .} 

24 

118,270 

0-07264 

JecKCPLPTZ&oj-t;? 9666c 61 

j boo . . . . . j 

23 

125,700 

0-06573 

Irs?JSce«zge66e 

15 

108,680 

0-05535 

f j tijilti 

9 

80,920 

0-04843 

il -/[)lt/J 

16 

100,120 

0-04151 

8 

275 

56,160 


Length of 1,000,000 type = 77,630 inches = 467,600 ems. 


carefully prepared to the correct length. The type are laid on this, and the 
last type inserted gives the feel of the fit and consequently an appre¬ 
ciation that the type are of the requisite degree of accuracy. A gauge of 
this kind is shown in fig. 51. 

Such a gauge would measure 19924 inches for 12 pica, for 18 brevier, 
or for 24 nonpareil; a gauge 2-0340 inches would serve for 14 small pica 
or 28 ruby and also for 21 minion. In this connexion it should be noted that 
the multiples of the decimal sizes given in table 3 (p. 59) do not agree exactly, 
but this gauge should be 147 points in length. The variations in approxi¬ 
mate decimal sizes have proved a great stumbling-block to some founders 
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TABLE 8. 

Set widths of a pica fount (old-style) without spaces and quads. 


Set. 

Characters. 

I 

Type. 



1 


17296 


7 

4,970 

5,880 

16604 


11 

13837 

HMmce@IbTfffiffl.YD 00 . 

13 

27,910 

I 3 I 45 

DGKNOQRXw«&wajceF| 
KNR&m ww . . .( 

21 

39.530 

I2I07 

ACT \J V Y x A B G L P U V\ 


21,830 

ygi«wi« . . . . 

19 

II416 

BEFLPZ£ $ m C E F 0 Q T[ 
Z£ff*ctQ. . . J 

21 

21,685 

O934O 

SbdghknpquxfififlDGHl 
j KNRU&S7g5/^/nuuuu| 

33 

205,180 


faOvyABCELOPQTVXYZ 



08648 

] a d h k n p u x k k k i. k 6 b 0 b\ 

( dd&dantiUuu J 

44 

161,855 

08302 

J T 2 3 4 5 6 7 8 9 0 * f J§ || % - J ||l 

1 HJIIs 1234567890 .} 

36 

43.380 

07264 

JcezFsIbqrvzPCqeb&'e . 

T 9 

117,880 

06054 

Ilrst ~ / 7 j c e / j os iJqiibS e\ 

) 6b 60 

25 

180,990 

05189 

fij1)[I li! i i i 1 i\ 11 . 

18 

112,750 

•O4151 

• ’ ’ : : ! ; . 

8 I 

56,160 

J 


275 

1,000,000 J 
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who, for the body, have first worked out the decimal approximation and 
then multiplied it, and have so obtained varying results, which would 
have been avoided entirely by working from the point as the unit. 

A still better form of body-gauge would be one in which one end of the 
gauge was replaced with a micrometer-screw reading to thousandths of an 
inch and enabling a direct measurement of the error to be obtained. Such 
a gauge is not, so far as the authors are aware, in actual use at present 
among typefounders, though it would have advantages over the old 
methods where determinations of such accuracy are left largely to the 
personal equation of the operator. A gauge of the form suggested is 
shown in fig. 52. 

In setting up tabular work it is necessary that the points, figures, and 
fractions should all agree, so that the figures may fall vertically under each 
other and the columns may be of uniform width. For this reason the figures 
and two-figure fractions (J, i) are almost invariably made on the en set; the 



diagonal and straight fractions (j4, &, U) on the em set; and those points 
used in tabular work, such as the full point, which inverted becomes the 
decimal point, the comma, the colon and the semicolon are usually placed 
on the same set as the middle space, namely, one-fourth of the body. 

Some founders place these points on the thick-space set (or £ body), 
but with this arrangement spacing is more difficult, as the column can only 
be made a multiple of the en or em by adding two thick spaces, whereas 
with the points on the middle space the addition of a single middle space 
will bring the column to a multiple of the en. 

The same gauge that is used for the body will serve for checking the 
set of these particular characters; but as a column of matter is seldom more 
than four inches wide, a larger error is here admissible than in the body-size. 

It may be of interest to show the means employed by practical mould- 
makers and typefounders for the last 150 years to ensure the requisite 
degree of accuracy in type without the use of the, then unknown, micro¬ 
meter. The instrument used for this purpose is known in the trade as the 
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turning-gauge, and is shown in fig. 53. The upper jaw of the gauge is 
fixed to the stem by screws, and the lower jaw, which is made a good sliding 
fit on the stem by grinding and lapping, can be secured in any desired 
position by the thumb-screw. The jaws are made with a small amount of 
taper, the inclination being usually 3 in 1000, or less if required. The 
sides of the jaws have lines engraved £ indi apart; each division ordinarily, 
therefore, equals o'ooos inch. To use the gauge the type are rubbed free 
from grease and gently pushed into the taper opening of the jaws, the 



Full size. Inverted view. 

position of the type being as shown in fig. 53 ; the type are turned end- 
for-end to compare the sizes at head and foot; a variation of o'oooi inch 
can be as easily detected by feel as can a similar variation in the size of a 
shaft when compared with a Whitworth gauge by means of callipers. The 
gauge is also used for checking parallelism in set as well as the definite set 
width produced by the typefounder. Still greater delicacy of comparison 
can be obtained by using three or four types together in the turning-gauge. 
This is actually the usual practice in typefoundries. Commercially perfect, 
type should fulfil the following conditions :— 

1. The face must be true for flatness, that is its plane must be normal 
to the four sides of the body ; the degree of accuracy is governed 
by condition 4. 






76 


TYPOGRAPHICAL PRINTING-SURFACES. 


2. The face must be true for position, that is in plan the vertical main- 

strokes must be parallel to the set and the line parallel to the 
body; the degree of accuracy is governed by condition 3. 

3. It must also be true for alinement, that is within plus or minus 0-0005 

inch the dimension line-to-back must be correct to gauge. 

4. The height-to-paper must be correct within plus or minus 0-0005 inch.' 

5. The body must be parallel within plus or minus o'oooi inch. 

6. The set width must give the correct side-wall on both sides of the 
character; the tolerance varies according to the character. 

The height-to-paper gauge in ordinary use by the typefounder is 
shown in fig. 54. This gauge is generally used for testing flatness of 
face for compliance with condition 1 above, and, unlike the turning-gauge, 
the jaws are made parallel. The type is placed in the gauge and sighted 
against the light in two directions, in the plane of the face of the upper jaw, at 
right angles to each other and inclined each at 45° to the faces of the body. 

A steel gauge, shown in place in fig. 54, is used for verifying that 



the height-to-paper is correct. In some foundries a gauge of simple horse¬ 
shoe form, like the engineers’ outside-calliper gauge, but with the jaws 
arranged at a small angle to each other, is used; and in others a gauge 
with a sliding carriage and a guide against which the type is placed enables 
any error in height-to-paper to be estimated by the distance of the type 
from a mark made where the jaws of the gauge are separated by the 
dimension of the true standard height; this form was invented by Henry 
Barth, of the Cincinnati Typefoundry, and is illustrated by De Vinne in his 
book on " Plain Printing Types." It is, however, little used in this country. 

The dimension line-to-back is checked by comparing the type on a 
lining-gauge with a lower-case m, this letter being taken as the standard. 
An ordinary lining-gauge is shown in fig. 55. One somewhat similar in 
principle, but more elaborate, is shown in fig. 209, p. 234. 

Spacing .—The width of a column of newspaper or a printed page of a 
book generally varies between 14 and 40 ems. Where this is ordinary reading 
matter each fine contains on the average from 7 to ro words. As many 
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of the letters are unequal in set, and since the widths of set generally 
bear no particular relation to the em (or body), it follows that the spacing 
has to be done after the line has been composed. If the line, made up with 
thick spaces in hand-composition, comes short, or long, some or all of the 
spaces must be removed and replaced with others. 

The hair-space is not used for this purpose, but only for spacing out 
between the characters of words where a very narrow column of matter 
runs alongside a block or table, and occasionally its use is allowed to obviate 
overrunning where author’s corrections occur. 

The spacing must therefore be obtained by the use of the thin, middle 
and thick spaces forming a, a, and £ of the body respectively. Obviously 
the minimum error obtainable with such a system, in the most favourable 
circumstances, is the product of the fractions of the body, namely f-, em. 
The line cannot be made longer than the allowed width, therefore the amount 
of admissible error based on practical experience may be taken at em, 
and it is probable that it frequently amounts to 55 em. This in pica 
becomes about ^ inch, and in nonpareil about inch. 

The problem of spacing is one of the most serious difficulties met with 
in composing-machinery; throughout this work it is defined as line- 
justification, but is known to printers by the unfortunate name of justifica¬ 
tion, a term which is always used elsewhere in this treatise for those 
manufacturing "operations to which the term justification has also been 
applied. Various attempts have been made to effect the spacing more 
readily than by the crude trial and error method just mentioned. It is, 
however, by no means a simple problem. Even if all letters were equal 
in set width, as in the case of most typewriter faces, there would be a 
variable number from nought to nine to be added and inserted with those 
already in the line. Taking a line ending in the longest English indivisible 
word known to the authors, that is strengths, there are nine letters to be 
considered, and if this word comes at the end of the line and proves one 
letter too long, there are still nine spaces to be dealt with since one space 
precedes the last word. In German still longer indivisible words exist, 
for instance schleichst and schnarchst. 

SELF-SPACING TYPE. 

Thick added spaces would generally make large, irregular, and unsightly 
white gaps over the page. The nearest approach to accurate spacing of 
type is afforded by the so-called self-spacing type invented by L. B. 
Benton. In this all characters are made on set widths each multiples of 
one-sixth of the body, so that any combination can be made up to a multiple 
of the em by the addition of some of the self-spacing spaces which are also 
equal multiples of the sixth of the body; the arrangement is shown in 
table g, p. 78. 

The provision of so small a number of set sizes results in the production 
of characters which do not conform sufficiently closely to those ordinarily 
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in use to secure the general adoption of the system, and the difficulty, 
which becomes apparent if table 9 is compared with tables 7 and 8, pp. 72 
and 73, is even more marked with the italic sorts. 


TABLE 9. 

Self-spacing type. 


I Set. I 

Characters. 

Number. 1 

2 body 

2 em quad .. 

1 

5 body 

W JECEffifflW&(E . 

8 

1 body 

/em-quad mffifflHKMXJ) | @ — x +\ 

\ - + = y* titty's KM Xf 

32 

it body I 

(waeceABDEFGNOPQRTUVY&HKi 
{ m-WMCzwtBcefffiflABDBFGNOPQl 
l RTUVY. . . .) 

j3-to-2-em quad abdghknopquvxyfififl^| 
I C J L S Z A B C D E F G L N O P Q R T U V X Y 

J & ~1 i J ..(leader) — (rule) 1 2 3 45 6 7 89 ol 
\ C J LSZ ab dghkn 0 p q uv xy I 1 2 3 45I 
6 7 8 p 0 a A k a a n 0 6 6 6 (1 li u d Q 9 d d a d\ 

If dnSSbdiiiiUuQ .J 

51 

i body j 

120 

j J body 

(en-quadcerstzj s z I ? (] * f { § || f c efr s\ 
1 tz?)l sUbb&qee'eS . . . J 

40 

i body 

(3-to-em space f i j 11 .-,;:' 1 - / i j l ; : / 1 f 111 
\ iiU . 1 

28 

i body 

Hair-space. 

1 

Total 

Spaces and quads, 6. Characters, 275 

281 


KEENING AND BEARDING. 

Kerned type and italics .—Some of the italic sorts,, and occasionally 
the roman lower-case f and j in certain display and fancy faces, project 
beyond the sides of the body, fig. 56; these are known as kerned 
characters. The projecting kern requires to be dressed by hand, as explained 
on p. 21, so as to enable the face to approach closely to that of the 
adjacent character and to clear its shoulder when composed, fig. 57. This, 
of course, makes the type extremely weak, the sharp projecting edges of 
the face being peculiarly liable to damage. 

In early printing some of the characters kerned above or below the body, 
or bearded, and this was liable to cause fouling where an ascending or a 
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descending kern in one line came immediately under a descending or over an 
ascending letter in the next line. A still more exaggerated form of kerning was 
found in some seventeenth century type to which ornamentation was added 
at the top to fill up part of the white adjacent to the much-inclined italic 
letters and some characters, among which may be quoted the K, N, Q. 
R, X, and Z, had their tails greatly extended to. the right; so much so that 
in certain instances they would come under two or three succeeding lower¬ 
case characters. These bizarre forms are now seldom found, for the 



artistic effect produced is not commensurate with the technical difficulties 
of the construction and use of such letters. 

In modern type, kerning above and below the body is rare; the only 
notable exceptions are accented capitals—the use of which is now being 
abandoned by the French—and the very ingenious two-line letter for com¬ 
mencing advertisements introduced by the Linotype Company, a form of 
overhang which is described on p. 429. 

The French liave for many years abandoned the grave accent on A 
while retaining it in the lower-case : " A Paris il faisait beau, a Londres un 
brouillard.” 

In the head-lines of the French newspapers, while the accent is now 
almost universally omitted on A, one finds accents sometimes on other 
characters; but the influence of the composing machine is to be seen 
in the gradual abandonment of accented capitals, which is now in 
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For example: ‘'L’ANGLETERRE REFUSE LE SYSTEME METRIQUE 

.car la plus grande partie du commerce exterieur britannique interesse 

des pays qui n’ont pas le systeme metrique_” Le Matin, 23 mars, 1907. 

One instance of the ill-advised use of accented type kerning above the 
body occurs in the case of Esperanto, for which several accented ascending 
characters are used, for example, £ H G j S t) h, apart from the lower-case 
characters c g j s u, which, of course, present no difficulty except that they 
require special matrices. The Esperantists would have done far better in 
adopting a non-kerning form of modification; examples of such modifica¬ 
tions are the Danish /, the Polish I, a and §, and the Maltese H ; and they 
would have been better advised had they adopted a simple bar or a dot 
added within the body of the character, thus: J or C. 

In one specimen of Esperanto printed in Switzerland we find that owing 
to the absence of accented characters a substitute has been formed by using 
an inverted full point after each such letter:— 

" Ni donas C'i sube kiel specimenon la tradukon de la antauparolo. Oni 
vidas ke la tradukinto ne uzis la kutimajn supersignojn, sed anstatauigis 
ilin per ordinara punkto renversita. 

“ Kompreneble, io ajn nova prezentas unuavide aspekton iom nekuti- 
man, sed antau ol esprimi definitivan jug'on pri g'i, oni devas uzi g'in dum 
tempo suftce longa.” 

The difficulty of kerning accented characters also affects German type, 
the modified capital vowels having this peculiarity. The difficulty can be 
overcome by placing the dots lower at each side of the vertex of the A and 
within the O and U respectively: a practice now occasionally adopted. 

It is difficult to understand why different nations should cling to these 
accented or modified characters; they usually represent sounds quite 
dissimilar from those of the primary form, and it is but seldom that the 
use of a particular accent is intended to produce a consistent change in 

Speaking generally, it would be better for these countries to abandon 
the accents altogether and to produce and adopt a few national characters 
in their place. That there is no difficulty whatever in reading a language 
fluently in which a few only of the less important characters are changed is 
apparent from the two paragraphs forming fig. 123, p. 154, the second 
being set up in a slightly-reformed English alphabet. 

Characters kerned in set are, however, still common in the case of many 
of the best book-founts; they present a serious difficulty to most type¬ 
casting and composing machines. Where the type is ejected through the 
length of the mould, as in the Wicks machine, they cannot be made. 
Where no subsequent dressing operation can be performed, as in the Mono¬ 
type, they must be of the form left by the matrix in its withdrawal, and 
although the sides of the kern may be nearly vertical, as shown in fig. 56, 
yet these portions will, when the line is closed, come into juxtaposition with 
the base of the neck of the next character and fouling will very easily occur. 
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The use of a small percentage of kerning sorts in hand-composition is 
not a very serious matter, nor does it add greatly to the cost of the type ; 
in fact, the founders may supply it at the same cost in order to secure a 
demand, but the questions involved in the various forms of machine-com¬ 
position are so greatly and unnecessarily complicated by these few and 
little-used characters that it would be better to face the problem once and 
for all and adopt non-kerning italics and accents as the general rule. 

In any case the weakness of the kern renders such italic type easily 
damaged in distributing and composing, and it is probably only a matter 
of time for the kern to be abandoned, except in the case of the highest classes 
of printing and in artistic work where appearance is considered to be the 
most important factor. 

Example of kerning italic:— 

The ejection of kerned italic type offers difficulty. 

Example of non-kerning italic :— 

The ejection of non-kerned italic type offers no difficulty. 

The principal difficulty in designing a non-kerning italic lies in the 
ascending and descending sorts and particularly in the lettersyand j, which 
have to be somewhat modified from the more familiar shape. Whereas 
the slope of the italic main-strokes in the kerning type will be found fre¬ 
quently to be as much as I in 3, it is necessary to reduce it to about 1 in 5 
in designing a non-keming fount, and I in 4 is generally the maximum slope 
permissible. With this the f requires to be considerably distorted and 
shows excess of side-wall and consequent space between it and the adjacent 
characters. 

Nicking, bearding, and kerning planes are used in conjunction with a 
dressing-stick for putting the extra nicks in certain small capitals and for 
other purposes, such as bevelling the top or bottom kern, known as the 
beard, of accented and certain other sorts, and for dressing the kern in set 
of italics and other type respectively; this latter operation, however, is 
more generally done by hand by rubbing the type on a dressing-file, or 
by treating it, when set up in line, with a small milling-cutter on a power- 
driven kerning-machine. 




CHAPTER VIII. 

TYPE FACES. 

“He that readeth a Pace at Sight hath the Gift of Kings; And 
verily for him that is of the Craft it is a Dower-Royal so to tell Pace 
from Face, for some be Right-Rogues and offend in any Forme.” 

Mirrour of Pryntyng. 


Variety of faces .—Type faces may be divided into three main groups so 
far as they concern the maker of typecasting and composing machines. 

x. Old-style faces. Example :— 

Notice the short serifs and the ample fillet 
connecting each to the main-stroke. These features 
tend to durability as well as to legibility, i 23456 
7890. 

Pica old-style (Miller & Richard). 

2. Modem faces. Example 

Note how thin are the hair lines, how long are 
the serifs, and how small the fillet connecting each 
to the main-stroke. Wear takes place more rapidly 
and legibility is sacrificed. 123466789 0 . 

3. Fancy faces. Example:— 

Our eyesight is one of our most precious assets, 
and the designer of type should therefore consider 
legibility as of greater importance than artistic 
effect, 123456789 0 . 

1 a-poinl blackfriars ( Blackfriars, formerly Wicks, Type Foundry). 

The faces may be extended or condensed, and the strokes may be fat or 
lean. The faces used for the greater part of the printed matter of the day 
are either old-style, or modem, or follow the leading features of one or of 
the other very closely. 
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1. The old-style face has thick hair-lines and a large radius connecting 
the serif with the main-stroke. These features render it more legible and 
durable. On the other hand the old-style numerals are irregular, and, owing 
to the smallness of some sorts, their legibility is no greater than that of the 
modem figures. Moreover, the fact that they comprise ascenders, descenders 
and small sorts makes them unsuitable for most scientific works. Old-style 
founts are therefore frequently ordered with modern figures. 

2. The modern face —to which reference is again made under sections 
It and 12 of ordinary faces—is very largely used ; the defect from which it 
suffers has arisen from the endeavour to obtain a more highly-finished outline 
without regard to the ultimate object in view. Thicker hair-lines and a 
larger radius connecting the serif and main-stroke increase both the clear¬ 
ness and the durability of the type, and a face comprising these features 
is very suitable for most newspapers, periodicals, magazines, text-books 
and novels. 

De Vinne, in his classical work, has not only drawn attention to the 
requisites for legibility, but has himself produced some excellent examples 
of easily-readable type faces. 

3. Fancy faces. —There are so many varieties of fancy faces, and they 
differ so widely, that they rarely come into question under conditions which 
permit of their production in large quantity. These faces are used chiefly 
for advertisements, circulars, bill-heads and titling; that is in instances 
in which the fount occurs in such small quantity that hand-composition 
is the only effective method of setting. 

The chief varieties of faces in ordinary use, figs. 58 to 60, may be 
broadly subdivided into the following classes 

1. Black. —This is the old English character used by the earliest 
printers and now reproduced more or less correctly by modem type¬ 
founders for various uses, for the headings of certain journals, for 
Christmas cards, etc. 

2. Black ecclesiastical. —A variety of the preceding, used principally 
for prayer-books and texts. Ornamented forms of the two preceding are 
known, with a more or less degree of ornament, under various names, 
such as Anglo-Saxon and St. John. 

The term gothic, which was formerly and correctly applied by most 
people to describe nearly all forms of black-letter, is not used here, 
being restricted by modern usage, and especially American usage, to a 
simple, and “ sturdy type that has neither serif nor hair-line." 

3. Sans serif, or, to be strictly accurate, sanserif. —In modern usage 
frequently called gothic, grotesque or sans. In its italic form, 13, fig. 60, 
this face is generally referred to as inclined sans serif, gothic, grotesque, etc. 

4. Old-face is a light face, very open and with long ascenders. This 
face has inclined serifs, is accompanied by an italic, 14, fig. 60, and is a 
precursor of the old-style already mentioned, which has a heavier face and 
also small sorts of larger size. 
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2. a » <r s> E jr © ib 3 3 ift % hdi © p © ir 5 n 

3. ABCDEFGHI JKLMNOPQRST 

4. ABCDEFGHIJKLMNOPQRST 
j. ABCDEFGHIJKLMNOPQRST 

6. ABCDEFQHIJ KLMNOPQRST 

7. ABCDEFGHIJKLMNOPQRST 

8. ABCDEFGH IJ KLMNOPQRST 

9. ABCDEFGHIJKLMNOPQRST 

10. ABCDEFGHIJKLMNOPQRST 

11. ABCDEFGHIJKLMNOPQRST 

12. ABCDEFGHIJKLMNOPQRST 

Fig. 58. — Roman capitals and figures ( continued on opposite page). 


I. 

a 

b c i> 

f 

f 5 It 

i j k 

I m 

n 

a 

v q 

r s t 

IT 
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to 

2. 

a 
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f 0 b 
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0 p q 

r s t 
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V 

W 

3 - 

a 

bed 

e 

f g h 
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n 

0 

p q 

r s t 

u 

V 

w 

4 - 

a 

bed 
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f g h 
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p q 

r s t 

u 

V 

w 

5 - 

a 

bed 

e 
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0 
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U 

V 

w 

6 . 

a 

bed 

e 

f g h 
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n 

0 

p q 

r s t 

u 

V 

w 
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a 

bed 

e 
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n 

0 

p q 
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u 

Y 

w 

8 . 

a 

b c d 

e 
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I m 

n 

0 

p q 
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u 

V 

w 

9 - 

a 

bed 

e 
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V W 

10. 

a 
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e 

f g h 
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] m 

n 

0 

p q 
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u 

V 

w 

11. 

a 

bed 

e 

f g h 

i j k 

1 m 

n 

0 

p q 

r s t 

u 

V 

w 

12. 

abed 

e 

f g h 

i j k 1 m 

n 

0 

p q r s t 

u 

V 

w 


Fig. 59 .—Roman lower-case, ligatures and points (continued on opposite page). 


1. Black, 7. Blackfriars. 

2. Tudor black (ecclesiastical). 8. Cheltenham old-style. 

3. Sanserif. 9. Bold latin. 

4. Old-face. 10. Modernized old-style. 

5. Antique old-style. ix. Modern. 

6. De Vinne. 12. Egyptian. 
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l'2 3 4 5 6 7 8 9 0|$ 


2. HI ID M f 1 ? Z 

3. UVWXYZ/CCE 

4. UVWXYZIGE 

5. UVWXYZiEffi 

6. UVWXYZ/E(E 

7. UYWXYZ^CE 

8. U V W X Y Z Qu 

9. UVWXYZiECE 
iftDVWXYZiffl 

11. UYWXYZ^ (E 

12 . uv wx yz m ce 


iv y I cbm 

1234567890£$ 

1. 2 .3 4 5 6 7 .8 9 o £ $ 

1234567890^$ 
1234567890 £$ 
12345678 9 0 £ $ 
1234567 890 £$ 
1234567890 £$ 
1234567890 £ $ 
1234567890 £ $ 

123456789052 $ 


Is and figures {concluded from opposite page). 


I. 

x 2 2 


• J '•} 5 

on 

2, 

y 2 3 

fe oe ft ft fl ffi ffl , . ; 

\\i * 

on 

%■ 

x y z 

aecefifFflfFiffl& 

: 1 ? - 

on 

4- 

x y * 

e oe fi IF fl ffi ffl '& 

: 1 ? - 

on 

5- 

x y z 

£eoefiffflffiffl& 

: ! ? - 

of] 

6. 

x y z 

ae oe fi ff fl ffi ffl & , . ; 

: ! ? - 

oe: 

7- 

x y z 

seoefiffflffiffl&a 

: I ? - 

'()[] 

8. 

x y z 

ae ce fi ff fl 01 ffl & dt fl , . ; 

: ! ? - 

’()[] 

9- 

x y z 

ae ce fi fF fl ffi f fl & 

: I ? - 

’ on 

10 . 

x y z 

£eoefiffflffiffl& 

: ! ? - 

’ 0 [] 

11 . 

x y z 


: ! ? - 

’ 0 1 ] 

12 . 

x y z 

ae oe fi ff fl ffi ffl & 

: ! ? - 

’ o[] 


Fig. 59 .—Roman lower-case, ligatures and points {concluded from opposite page). 


1. Black. 7. Blackfriars. 

2. Tudor black (ecclesiastical). . 8. Cheltenham old-style. 

3. Sanserif. 9. Bold latin. 

4. Old-face. xo. Modernized old-style 

3. Antique old-style. ii« Modern. 

6. De Yinne. 12. Egyptian. 
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13. ABCDEFGHIJKL MNOPQRST 

14. ABCBEFGH I JKLMNOPQRST 

15. ABCDEFGH 1 JKLMNOPQRST 

16. ABCDEFGHIJKLMNOPQRST 

1 7. ABCDEFGHIJKLMNOPQRST 
18.. ABCDEFGHI JKLMNOPQRST 
19. ABCDEFGHIJKLMNOPQRST 

13. abcdefghij hi mnopqrstuuw 

14 ■ a b C d e f g h i j k i m n 0 p q r s t u v w 

15. abcdefghijklmn opqrstuvw 

16. abcdefghijklmnopqrstuvw 

17 . abcdefghij klrnnopqrstuvw 

18. abcdefghij klmnopqrstuvw 

19. abcdefghijJclmnopqrstuvw 

Fig. 60.— Italic capitals, figures, lower-case, ligatures and points ( continued 
on opposite page). 

13. Inclined sanserif. 17. Cheltenham old-style. 

14. Old-face. 18. Modernized old-style. 

15. De Vinne. 19. Modern. 

16. Blackfriars. 

5. Old-style antique is similar in its general features to old-style, but 
has a still heavier face; like the preceding, it has inclined serifs and is 
sometimes accompanied by an italic. 

6. De Vinne is based on the old-style, modernized with inclined serifs, 
made heavier and with some features specially modified with a view to 
improving its efiect and increasing its legibility. The italic is shown in 15. 

7. Blackfriars is a modernized old-style in which the actual serifs have 
been to a great extent replaced by thickening the main-strokes, the object 
being an increase in durability and legibility. The italic is shown in 16. 

8. Cheltenham. —A very popular series which comprises many forms of 
modernized old-face and retains its long ascenders and its short small 
characters, but is made heavier, and has further peculiarities. The italic 
is shown in 17. With regard to Nos. 6,7, and 8, italic is generally regarded 
as a separate fount. 

9. Latin. —Sometimes called antique, has triangular serifs and a 
heavy face. This class of character usually has no italic. 
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Fig. 6o. —Italic capitals, figures, lower-case, ligatures mi points (concluded 
from opposite page). 


13. Inclined sanserif. 17. Cheltenham old-style. 

14. Old-face. 18. Modernized old-style. 

15. De Vinne. 19. Modem. 

16. Blackfriars. 

10. Modernized old-style .—To avoid the inconveniences attendant on 
the use of the modem face in its most pronounced form, many faces of 
modernized old-style have been produced with a view to greater durability, 
the serifs being shortened, thickened and better supported by more adequate 
connexion to the main-strokes. In these series the slope of the italic, 18, is 
usually made less and the amount of kerning thereby considerably reduced. 

11. Modem .—This is an example of over-development resulting from a 

slavish attention to the technicalities of an art rather than to the object 
for which that art was originated. In consequence of its weakness and 

want of legibility it is now being rapidly replaced owing to a more healthy 

taste which is leading the reader back to insist on legibility rather than 
on uniformity of tint, delicacy of appearance, and beauty of workmanship; 
an apparently happy combination which, however, was unfortunately not 
productive of a durable or desirable result. The italic is shown in 19. 

12. Antique, sometimes called clarendon or egyptian ,is a development, with 
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its derivatives ionic and french antique, of the modern face in which the 
serifs are made parallel and heavy, thereby rendering it legible and durable. 
It has, however, a heavy appearance, which is perhaps slightly incongruous 
with the characteristics of the style; none the less for such purposes as 
the printing of railway time-tables and directories it is largely used for 
the sake of contrast with a lighter face. 

The foregoing classification, however, must really be considered a 
very imperfect risumi of the matter, for the subject is such a large one 
that it is impossible to do more within the scope and limits of this 
treatise than sketch out some leading features. Those interested are there¬ 
fore referred to text-books such as De Vinne’s “ Plain Printing Types,” 
which is perhaps the most complete work known to the authors. For 
examples of early printing, readers should consult the fine work of Drs. F. 
Lippmann and R. Dohme, " Druckschriften des fiinfzehnten bis achtzehnten 
Jahrhunderts in getreuen Nachbildungen.” 

In order to facilitate the comparison of the various styles of faces men¬ 
tioned in the foregoing brief classification, the sorts have been arranged in 
tabular form for capitals, lower-case, figures and points, and for italics 
where such are used, in figs. 58, 59 and 60, pp. 84 to 87. 

Founts of fancy faces usually comprise from 78 to in sorts. 

Standard width of face .—There is no definite standard width for any 
character; in fact, what appears standard on one body will, if proportion¬ 
ately reduced or enlarged, appear narrower on a smaller body and wider on 
a larger body. This applies to all the characters of a fount, and the actual 
mean set can only be obtained by taking the aggregate set of a true fount 
scheme and dividing it by the total number of type in the scheme. It is 
found more convenient in practice to use the a-z length in ems as the 
measure by which to judge the width of a face. This does not permit of 
a very fair comparison because the a-z length of an old-style face, for 
instance, may measure 4 per cent more than that of a modem face of the 
same gauge and body and yet have a slightly smaller true mean set. 

As the compositor in England and America is paid by the ens or ems he 
sets up, this question of the a-z length affects the cost of composition and 
tends to the use of faces of shorter a-z length. In France a fairer system 
prevails based on filling the measure with the alphabet, and its characters 
repeated in order, and taking the total thus obtained as the basis for pay¬ 
ment. This question, together with its bearing on legibility, is treated at 
greater length in a subsequent chapter. 

In calculating the comparative weights of different founts given in 
tables 25 and 26, the authors have adopted increases and decreases of 
percentage of 10, 20 and 30 per cent of the standard width, and have also 
allowed for the variation with change of body of the standard a-z length. 
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Unfortunately in England the term fat, like the French gras, is applied 
to the thickness of stroke and hence to define a group of faces such as 
antique and egyptian. Moreover, the terms compressed and condensed, 
elongated, extended and expanded, are used very loosely by different 
British founders to cover different proportional variations of width; nor 
does the same founder always maintain a uniform use of the terms even in 
his own specimen hook. 

A face having an a-z length of 13 cms in pica to bourgeois may be taken 
as the standard, and other faces referred to it will be differently styled 
according to the proportion the a-z length bears to this standard; they 
may be roughly classified as follows:— 


Narrower faces. 

Lean 86 to 90 per cent. 

Condensed 72 to 80 

Extra 

condensed 58 to 70 „ 


Standard face. Wider faces. 

no to 114 per cent, fat. 

100 per cent. 120 to 128 „ broad- 

130 to 142 ' ,, expanded. 


HHHH 

Him m 


Fig 61.— Narrow, standard, and wide type. Enlarged 6 times. 

In this arrangement the authors have followed De Vinne, and the 
American nomenclature adopted by him has been used, for it has the virtue 
of consistency and reasonableness. 


TYPE OF MATERIALS OTHER THAN TYPE-METAL. 

Steel letters .—Apart from steel punches, steel wheels for telegraphic 
printing machines and for numbering-machines, actual steel type are 
produced for setting the date in postmarking stamps and in ticket-dating 
stamps, as well as for other similar purposes involving hard, rough wear; 
these types are usually produced by engraving. Steel types cut by machines 
are used for the production of logotype matrices, and in particular for the 
preparation of the matrices for rubber type for addressing-machines. 
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Brass letters .—Brass letters are used by bookbinders, leather-stampers, 
and other craftsmen working in similar materials. Not only are letters 
used, but also stamps of various designs, floral, classical, and others. The 
technology of these forms of printing-surface presents nothing of special 
interest, as they are produced in the usual way by engraving blanks of 
suitable size and section, though occasionally they are made by casting. 

Wooden letters .—Characters of large size made of wood are used for the 
production of printed matter, but almost always for advertisements. It is, a 
curious reversion to the earliest type, for the first types were wooden; but 
these were comparatively small and used for book-work, whereas the modem 
wooden types are all large and used, as has been said, for the production of 
printing practically unknown to our forefathers; advertisement—as we 
understand it—being a comparatively late development in the history of 
the- credulity of mankind. 

The technology of the components of this form of printing-surface pre¬ 
sents nothing particularly novel, the letters being developed from drawings 
or templets by various specialized forms of routing machines (usually 
pantographic), high-speed cutters, saws, abrading tools, etc., similar to 
those forming part of any fully-organized and extensive woodworking-plant. 

INITIALS. 

letters .—The initial letter which commences a chapter 
usually of much larger body than the normal type 
the work. Some modem specimens of these are 
long the most tasteful examples of the typefounder’s 
:, and when properly reproduced, frequently in more 
in one colour, are, apart from sentiment, quite equal 
many of the masterpieces of the old penmen. 

Their use, however, is a relic of the early printed 
book in which a space for an initial letter of large size was left blank by 
the printer for the work of the skilled professional illuminator, whose 
duties also included that of marginal decoration. Subsequently combined 
engraved blocks inked separately in different colours were used in order 
to complete the work from the printer’s hands, and at a later period the 
single-colour ornamented initial letter took the place of these composite 
characters. 

HE initial letter subsequently became of less and less importance, 
becoming the 2-line letter still retained in advertisements, and 
the capital letter followed by small capitals of the ordinary 
publications of the day. 

The later history of initials is this: firstly, complete blanks were left by 
the printer for the illuminator to fill in; secondly, outlines were printed 
in for a less skilled illuminator to go over and fill up with colour; thirdly, 
outline letters were printed in the blank spaces, and it was left to the fancy 
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of the purchaser to fill them in for himself. Subsequently the whole art of 
initial-letter illumination degenerated until mechanically revived by the 
modem typographer, who cut beautiful letters or blocks, by the use of 
which the printer himself now completes the page when these adjuncts are 
desired. 

TYPE FOR ILLUSTRATING GAMES. 


Chess and draughts .—To illustrate the handbooks on the subjects 
of chess and draughts and the problems, resulting from the study of these 
games, so often given in the daily press and the special journals devoted to 
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Fig. 63.— Chess. Fig. 64.— Draughts. 


the matter, type are made for representing the various pieces on the white 
or black squares which they may respectively occupy. Of course, these 
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of patience, complete sets of playing-cards are represented in type as shown 
in fig. 65. These are usually cast on a 36-point body and have a set width 
of 24 points. As in the preceding case, these present no technical difficulty. 

Dice, dominoes, and backgammon or trick-track are also cast as type and 
used for the illustration of works on the games in which the pieces 

□ □ □ □ m o 

Fig. 66.— Dice. 

1100000101 
0101000010 
1000 01,1-S', 

Fig. 67.— Dominoes. 



represented take part; they are shown in figs. 66 to 68, and their 
production involves no technical difficulty. 

ITALICS AND SCRIPT. 

Italic is a form of type directly imitative of the art of the penman 
and is said to have been founded on the handwriting of Petrarch, which 
it closely resembles. It was first produced by Aldus Manutius, and used 
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by him in his famous edition of Virgil published in 1501; for this 
Pope Leo X granted a Letter of Privilege entitling him to the sole use 
of the type he had invented. 

Italic was formerly much more largely used than at present, and in early 
founts amounted to perhaps forty per cent of the total. Its use in con¬ 
junction with roman type is rapidly decreasing. With few exceptions it is 
now not used as a body type. 

Script .—Script type, called in French anglaise (an example of curious 
modesty, for it is really a French invention), is a yet closer imitation of 
handwriting of the form frequently used by early scribes and popularly 



Rg. 69. —Script type section. 


known as copper-plate. Much technical skill and attention were devoted 
to this face on the Continent, particularly with a view to designing the 
characters so that they would join up properly in combination, and give the 


Fig. 70. —Script type section; Lament and Deberny. 


effect of continuous writing, without requiring a large number of shapes to 
be given to each character according to the combination in which it was to 
be used. The difficulty is analogous to that met with in the arabic 



face, in which some characters are made in four forms, initial, medial, final 
and detached. 

Owing to its great inclination, the kerning of script much exceeds 
that of italic characters; to meet this difficulty, type have been made of a 
section composed of two rhomboids with sides inclined to each other. Type 
cast on this form of body kerns but little, and the angle of one type fitting 
into the recess in the adjacent type enables the line to be locked up as 
securely as if it were composed of rectangular type ; an end type of appro¬ 
priate shape is provided for each end of the line, having a face at right 
angles to the front and back of the body, fig. 69. Other sections adopted 
in France to arrive at this simple result are shown in figs. 70 and 71. 
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In some cases the difficulty has been overcome in another manner, the 
shank of the type being retained of rectangular form for the greater 
portion of its length; inclined pieces are cut away in the mould and added 
on the corresponding halves, so that the upper portion of the type forms a 
supporting bracket to the kern and nests against the cut-away corner of 
the succeeding type. This may be done by removing and adding portions 
of a pyramidal form, as in the script type shown in fig. 72; or portions 
of a prismatic form, as in the test type shown in fig. 73, cast in moulds 



made for Kanarese but without the face, a plain matrix, as is usual in 
testing, having been used instead of a struck matrix. 


TYPEWRITER AND DUPLICATING-MACHINE TYPE. 

Typewriter type .—The type used generally on typewriters differs to a 
marked extent from printers’ type, because, with a view to avoiding 
complication in the typewriting machine, it is necessary to make it of 
uniform set-width. A few machines, it is true, have been constructed to 
work with differential spacing, but these have not found popular favour. 
Typewriter faces in use axe generally either one-tenth or one-twelfth of an 
inch in set width, all the characters coming on the same set. Another 
peculiarity of the hardened steel type-heads used on typewriting machines 
is that the actual faces are made slightly curved instead of plane. The 
magnitude of the sagitta of the small arc of contact of the type with the 
paper is less than 0-003 inch for j, which is the longest character, and 
amounts to only 0-0005 inch in the lower-case small sorts. It is some¬ 
what remarkable that notwithstanding the elastic rubber backing of the 
roller it should be necessary to allow for so small an amount of curvature. 

For many commercial purposes a close imitation of typewriter type is 
required. This has led to the production- of ordinary type with typewriter 
characters of the kinds most generally in use ; it presents no special technical 
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ases the face has been cut with chequered 
e accurately the effect given by the ribbon in 
typewritten manuscript. The resemblance 
between work printed from typewriter type 
and actual typewriting is increased to a 
very marked extent if the points 
are made from 0'003 to 0'005 inch high-to- 
paper. The illusion is carried even further 
in some founts which comprise cancelled 
characters, so that the typist’s corrections 
can be imitated. 

Duplicating-machine type. — The re¬ 
marks already made relating to type¬ 
writer faces apply here also, but the 
peculiar troubles attendant on the pro¬ 
duction of characters so short in body 
as are some of those required in certain of 


these machines, often present technical difficulties which necessitate the 




construction of special moulds for their production. Examples of these 
are given in figs. 75 to 79. 
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Addressograph type .—Very similar to the .preceding, arc the .shorjybcdy 
types used in some forms of addressing-machinesthe example, shown in 
fig. 80 is cored with a double core to obtain lightness and a drag is fitted to 
ensure delivery ; this type shows marks indicating that it has been finished 



and dressed by knives on the machine. It is more usual to use rubber 
type of the section shown in fig. 81. 


TYPE FOR MISCELLANEOUS PURPOSES. 

Semaphore type. — In consequence of the interest taken 
signalling systems, particularly in this country with 
respect to the boy-scout movement, the authors have 
designed and cut punches for a fount of type in 
which a small ordinary capital character is cut at a 
lower level than that of the actual signal formed 
by the printing-surface. These small characters enable 
the sorts to be recognized by any one not conversant 
with semaphore signals, and as they are intended to 
be read by those not accustomed to the setting of type, 
they have been cut erect instead of inverted, fig. 82. 

A specimen set up in this semaphore character is shown fig. 
in fig. 83. S&A*"* 

Ufl T1 IllllVH If TlmUln fill IIUt 
Tiimi m m mmmu ti nn mr 
flTUT fill 1U ITVhfT 1 f TIT 1 Tf IHTtIII'I'J 

n nn mm rm ir mriumi ni n 
nr run mnnm n in immr mr t 
n 11 Ti rm 1 i ml fill IiUt ni 11 
1 iTT ir fin mm rmnn n ?mmini 
1 n t 11 mrium inf mil f 1 uhT 
rfrfm tj tj ti uJfr limn 

Fig. 83 .—Semaphore type . 


In the actual sending of messages by semaphore, each word is con¬ 
cluded by bringing the arms down to their lowest or zero position. The 
authors have consulted several authorities on signalling and have been 
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adyisg'd.-by. tjiem that-ifirtne-.case of the printed character it is preferable to 
use'an• prdi'o’acy -"spac'd between the words, reserving the zero sign for the 
full stop. 

Morse type .—For the same reason as that mentioned in connexion 
with semaphore type, the authors have designed and cut a face, of Morse 
type following the Estienne form rather than the con¬ 
tinuous line as recorded on the tape. An example of 
this type is shown in fig. 84 and a specimen of matter 
printed from it is given in fig. 85. 

In this form the printed message has the advantage 
that the same actual length of line is occupied by the 
symbol sent, whether dot or dash, but like the ‘ sounder ’ 
it has not the advantage, possessed by the tape, of 
similarity to the actual impression to be made on the 
brain of the receiving operator. The visible interrupted 
line of the tape resembles the wireless telegram as heard 
in the telephone receiver and is as easy to read; it is 
this perfect clearness of the telephonically-received wire¬ 
less message that has led the authors to devise a sinjilar 
system of embossed type for the blind to which allusion is made later. 

I. Hill ,1 . 1 1I111II1 1111 il liu 1 1 ..... I.,.., I..I...II..I..I .II.......I.I. 

. 1 . 1,..11 .II...,I Hl., 1 . .I.I...I.. l„ll„llll„„ 



Fig. 85 .—Morse type; Estienne form. 


Figure 86 shows the Wheatstone perforated ribbon as well as the Morse 
tape printed from it. This perforated ribbon is the earliest practical 





example of the widened application of the Jacquard principle to printing, 
a principle which is now extensively adopted in many composing machines. 

Embossed metal type has been proposed for many purposes—frequently 
for large body type for display work, in place of wood type—but its chief 
utility as a typographical printing-surface is in certain forms of addressing- 
machines. The plates used in these machines are usually of zinc about 
o'ox to o’oi6 inch thick and the blanks are first stamped out to shape, so 
as to be capable of being ultimately linked together in order to form a 
continuous chain for use on the addressing-machine. In other patterns of 
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machines the plates are worked automatically in conjunction with a card- 
index system. 

An embossed, address-bearing plate is shown in fig. 87, plate IV. 

The embossing is effected by means of a machine somewhat similar to 
a typewriter, fig. 88, plate IV, but carrying dies and punches arranged 
in pairs above each other in two revolving die-heads, set approximately to 
position by a hand-wheel on the left of the machine, and finally to register 
by a taper-ended piece which comes between guides on the die-head as the 
lever on the right of the machine is brought down. The plate is held by a 
holder which advances step by step as each character is embossed, and can 
also be moved radially towards the centre of the die-head so as to cover 
the range of lines the machine is capable of embossing. This varies from 
four to five lines according to the size of type face used. The style of face 
generally adopted is one of the usual typewriter faces. The die and 
punch are each about C31 inch square by 125 inches long, and the die is 
chamfered to clear the projecting portion of the preceding embossed 
character. For erasing mistakes a flat punch and die are provided. The 
machine illustrated is an office pattern known as the hand Graphotype, 
a name which has no connexion with the Graphotype keyboard and 
casting machines illustrated and described in a subsequent chapter. The 
machine here shown is intended for use in offices where the plates are 
prepared from time to time in small quantities. Where large numbers of 
plates have to be prepared a similar, but power-driven, machine is used. 
In this the power for embossing is obtained from a continuously-revolving 
shaft carrying an eccentric, which, as in the case of punching, shearing or 
stamping machines, can be thrown into gear by the depression of a key. 

Printing-telegraph type .—Another form of type is that which is used 
in various machines, all of which perform somewhat similar functions; 
among these may be enumerated the printing-telegraph, by which news is 
distributed to the various journals, news-agencies, clubs, offices, and a few 
private persons. In this class of machines the type themselves are carried 
in relief, generally on an aluminium wheel. 

On certain of the receiving-telegraphs, such as the Hughes, in which the 
relief type are carried on a steel wheel, they are formed by actually en¬ 
graving away the portions of the wheel not required for producing the 
impression. But a number of the telegraphs, especially some of the more 
modern systems, use type-heads and methods similar in character to 
those adopted in ordinary typewriters, modified, however, to admit of 
a higher speed than would be possible to a hand-operated machine. It 
has not been thought necessary to give illustrations of all these varied but 
very similar forms of type. 

Numbering-machine type are of different kinds and uses; some of these 
types are used in numbering-machines, pure and simple, and some of them 
in other machines which are made of small size and type-high. These 
machines can be locked up in the forme with printing-surfaces and effect 
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the numbering with their type after inking in the usual way. They are 
used for printing tickets, manifold books and other business documents 
requiring consecutive numbering. 

Whereas twenty-five years ago the output of numbering-machines 
in America was only some twenty-five per week, it has risen to approxi¬ 
mately one thousand per week at the present time. The chief difficulty in 
the way of manufacturing these machines at the commencement was 
caused by the engraving of the wheels: these were formerly engraved by 
hand, the number of figures which a skilled engraver could turn out being 
from twenty-five to fifty per day. The wheels are now engraved by machines 
operated by girls who can each produce from 300 to 1000 figures per day. 
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The typographical numbering-wheels are first blanked out of sheet steel 
practically to size. The drop-cipher grooves are then milled, after which a 
ratchet-wheel with the proper number of teeth, usually ten, is riveted to 
the blank. The blank is then milled to leave the spots for engraving and 
the drop-cipher is inserted. After engraving the wheel is ground, the drop- 
cipher freed, and the central hole reamed out to size, this last operation 
finishing the wheel. 

It is within the authors’ knowledge that wheels for numbering-machines 
have been produced by casting instead of by engraving, but they are not 
aware of any extended use of this method. 

Music type .—Music type, fig. 89, is cast on an em basis, and the smallest 



TYPE FACES. 


103 


type are on the en. As the note heads are on the lines or on the spaces, 
and as the stems may cut one or more lines or form angles with them, and 
as the number of parts required for building up the whole line is very 
large, it is necessary that the type should be of the highest quality as 
regards accuracy, and that it should be justified specially with a view to 
the use of all the various components in any combination which may occur 
in practice. As a music fount runs to some 260 characters or portions of 
characters, the difficulties connected with this type are those of composition 
rather than those of typefounding. So far as the authors are aware, no 
advance has been made of recent years towards a simplification in the method 
of setting music other than by the use of a large number of small individual 
component pieces. 

Shorthand type, —With regard to shorthand type, fig. 90, it would be 
ungracious to mention the subject without bringing in the name of Sir 
Isaac Pitman, to whom the present very generally-used system of short¬ 
hand owes its existence. Prior to 1873 this tireless reformer made experi¬ 
ments on printing shorthand from metal type, but owing to the cost of 
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Shorthand characters (Sir Isaac Pitman & Sons). 

Fig. 90. — Shorthand type; from “ The Life and Work of Sir Isaac Pitman." 

punches, he subsequently tried the process of engraving as a means 
by which type might be reproduced. He found the plan of forming 
shorthand words by combining their separate parts less practicable than 
engraving the whole word on the blank; the blanks used are selected 
of the width required by the word from i-en to 3-ems in set width. The 
shorthand pages of the “ Phonetic Journal ” and similar publications are 
composed of type prepared from engravings. The pages of shorthand are 
distributed each week into cases so arranged as to enable any given word to 
be found readily, but in distributing, the types are not thrown loose into 
the case as with ordinary printing-type ; they are placed in position showing 
their faces to the compositor. Two sizes are used, and in the composition of 
shorthand printing-faces a difficulty somewhat similar to that which must 
be experienced by the classical Chinese printer has been satisfactorily over¬ 
come. On the excellent authority of the late Samuel L. Clemens, better 
known as Mark Twain, it sometimes takes forty years to sort a pie of Chinese 
type. This information is doubtlessly not new to all who recollect his 
description of a Chinese printing-establishment in San Francisco, and whose 
hearts are yet warm with affectionate recollection of the great and kindly 
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humorist who has not long passed away, leaving a name that is almost a 
household word with the Anglo-Saxon race. 

Type for the blind .—The introduction of printing for the blind is 
generally ascribed to Valentin Haiiy, of Paris, who about 1784 used a large 
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Fig. 91 .—Brattle type alphabet. 

relief script character. Various relief alphabets have been invented since, 
but of these it will only be necessary to describe one, the braille. This 
alphabet consists of combinations of dots formed as hemispheres in relief 
by pressing suitable dies into a specially-prepared paper, generally while 
moist, or warm and plastic. 
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The braille alphabet uses dots occupying any one of the possible com¬ 
binations of six positions taken one or more at a time. The total number 
of combinations is therefore the sum of those taken one at a time, two at a 

time,.six at a time, or 1, 6, 15, 20, 15, 6, I, that is, 64 in all, including 

the space (no dots) and the whole six dots. The six dots are arranged in 
three horizontal rows of two each and two vertical columns of three each, 
thus i: ; the dots are described and recognized by numbering them 
thus: 33. 

Somewhat like the semaphore alphabet the braille uses special signs to 
change from lower-case to capitals and italics and vice versa. The position 
occupied by the W among the logotypes proclaims the French origin of the 
alphabet. The last three signs given representing the change to capitals, 
letters and italics respectively, are also used as final signs. 

It is in the method adopted for printing the relief sheets that great 
originality has been displayed. In the first instance depressions were 
formed in a malleable metal sheet, and paper in a plastic state was pressed 
into these by an elastic backing, the plate being itself supported by a rubber 
or other elastic medium. 

A great advance on this method was made when a double sheet of metal, 
usually zinc, was used and the depressions were formed in both sheets simul¬ 
taneously by a machine somewhat resembling a heavy typewriter; the 
depressions thus form both type and matrix, but it is from the matrix that 
the actual reading-surface is produced ; the process is therefore one of com¬ 
position of matrices in which the printed surface is formed, and the number 
of consecutive operations necessary is remarkably small in comparison 
with those involved in the preparation of an ordinary printed page. 

A still further improvement was effected by simply folding the zinc 
plate so that the halves would always register when opened and closed, the 
fold being held in the printing machine and the thinness of the plate per¬ 
mitting of the two parts being pulled by clips sufficiently wide open to 
receive the sheet to be printed ; the zinc plate used is about O'Oi inch thick. 

Subsequent to the invention of the double metal sheet came that of 
printing in relief on both sides of the paper, which was first accomplished by 
the interline method; in this the space between consecutive lines of reliefs 
on one side of the paper was used for the depressions corresponding to the 
printing on the other side; the dots are raised CO23 to 0^030 inch. 

The latest advance has been the placing of one of the dots on the one 
side so that it occupies the centre of the square formed by four dots on the 
other side ; by this interdot arrangement the amount of matter which can 
be printed on each side of the paper is increased some 50 per cent. 

The same alphabet is used on a machine, somewhat like the steno- 
type, for printing relief characters on a paper ribbon. The speed attainable 
with these machines is practically as great as that obtained by ordinary 
shorthand. In fact, the authors have seen a letter taken down by a blind 
girl at the rate of 160 words per minute ; read back by passing the ribbon 
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through the fingers at the same rate as the ordinary written stenography is 
read back; and finally typed by the same girl without a single error on 
an ordinary typewriter. 

The braille alphabet has been coded for most of the European and many 
other languages, and many books—educational, literary, and scientific—are 
now printed in it. F. A. J. Bums of the English and Foreign Braille 
Literature Society has, for some thirty years, been engaged in the dis¬ 
interested and philanthropic work of the society which provides syllabaries 
which enable a sighted person who can read to instruct a blind learner; 
following the syllabaries introductory reading books are used for such 
knowledge as is usually taught in elementary schools, and, of course, 
this is followed with the biblical matter which comes more particularly 
within the scope of the society’s efforts. 

Should it be found necessary to produce an edition of a work simul¬ 
taneously in the same language, in several different countries, a process 
suggested by the authors for this purpose might be found practical and 





advantageous, especially as books for the blind are veiy bulky, and it would 
be more convenient to send the metal matrix-sheets to countries in which 
editions were required than to send the printed editions of the books 
themselves. 

The process would consist in the cutting of a small fount of steel braille 
characters which would be sufficient for the composition of two or more 
pages and would be redistributed after each page was completed, as was 
done with ordinary type in the early days of printing. The forme of steel 
type would be used as stamps for the production of a number of the sheet 
metal matrices under a press, and these matrices could then be distributed 
to the various countries in question where the actual printing would be 
performed by the local blind institutions where such existed, or by ordinary 

A further suggestion, here merely put forward, however, by the 
authors for what it is worth, is an idea that occurred to them of line- 

in this system of writing braille, the points are arranged in two 
horizontal rows and three vertical columns, and placed, not as at present 
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separately from each other, but lying contiguously on both sides of a 
raised straight line or straight depression, as may be found most suitable 
to the sense of touch. 

If this system is feasible, it .is, in the authors’ opinion, fraught with 
many practical advantages, which, for lack of space, they are not able to 
discuss here. Among these are technical details connected with saving of 
space, ease of composition, tension of paper, and printing upon a rotary 
machine for cheapness and rapidity of reproduction. The number of 
different punches required to strike the matrices for this form of braille 
could be reduced to three for producing the components from which the 
characters would be formed, that is the double dot, the single dot above 
and below the line—the second form being the inversion of the first—and 
the plain line used where no dots occur and, when duplicated or multiplied, 
serving as the space between the letters and words. In practice it might 
be found more convenient to use a plain space instead of the raised line 
for the separation of the letters and words. It would, therefore, not be 
a costly matter to make the type. This type could be made, if necessary, 
of bronze or other practically unwearable material, and, as has been said, 
at first sight many technical advantages apparently group themselves 
about this method of writing braille. The blind, for instance, could with 
the greatest ease and rapidity set up a letter, circular, or other original or 
dictated correspondence and reproduce the matter by means of a simple 
press as often as wished. It is not, however, a question on which the 
authors are competent to pronounce an opinion, though their idea has 
been received with kindly consideration by several authorities not only 
competent and interested, but occupied in dealing technically with the re¬ 
quirements of the blind. One advantage possessed by this system is that 
it makes no alteration in the present braille beyond one of position, an 
alteration which could be mastered almost as soon as explained, or in other 
words, in the course of a few minutes, 

Braille, in its latest developments, owes much to the sympathetic ability 
of the Secretary General of the National Institute for the Blind, Henry 
Stainsby, to whose inventive powers, the authors believe, are due many 
of the latest and most important improvements in connexion with what 
might be termed the giving of sight to the sightless. In this treatise 
the authors have always carefully avoided anything which might savour 
of advertisement of any corporation, individual, or machine. They make, 
however, one exception, and that is in the case of the blind ; and if in any 
way they can influence any reader of this work, they would like that 
influence used for the purpose of calling attention to this excellent society, 
with the hope that it may receive not only what they believe no human 
being would refuse, namely, sympathy, but also some practical help. The 
address of the Institute is 206 Great Portland Street, London, W., and 
they are sure that any calling there will receive the same courtesy and 
attention that the authors received when investigating the matter of 
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braille type for' the purposes of this book, and will themselves be as 
interested and moved by what they there see. 

Reversed type .—The advent of the offset printing-press has given rise 
to a demand for type faces in reverse. This, of course, presents no new 
technical difficulties, but involves the cutting of reversed punches and the 
striking of reversed matrices throughout, as well as the construction of 
special moulds of the opposite hand where these have been required for 
the production of an inclined ordinary face. 

It is interesting to note that patents for reversed type were taken out 
in Great Britain as early as 1864, nearly half a century before they were 
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From " Tkrouti the Looking Glass," by Laois Carroll. 

Fig. 93 .—Reversed type. 


put to any real and practical use. The pneumatic tyre presents another 
instance of long lapse of time between the taking out of a really useful and 
valuable patent and its coming into general practical use. 

Logotypes .—When two or more characters are cast together on the 
same body, the resulting type bearing the word or combination of letters 



Fig. 94 .—Logotype matrix-box for the Davis pivotal typecaster, using modified 

and symbols on its face is known as a logotype. These are largely used 
for such works as directories and railway time-tables, for example : street, 
Mr., p.m., stop. In the case of railway time-tables in particular, they 
present the advantage of exactly filling the column of figures. Such 
logotypes may be cast from single matrices, or, in some forms of casting 
machine, by utilizing a group of composing-machine matrices in combination. 
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Borders .—This term was originally used to apply to' the illuminated 
border with which the printed page was surrounded. It is now generally 
applied to ornament-designs so cast as to be capable of being combined to 



Fig. 95.— Borders. 


form continuous lines or borders, for which purpose they are largely used in 
advertisement and fancy printing, as in fig. 95. 

Corners are special ornaments made with a view to enabling the design 



of a border to be changed from one direction to another at right angles 
to it without destroying the general spirit of the design, fig. 96. 

Combination borders .—These are cast so that some portion of the design 
terminates at a definite portion of the body corresponding to a similar 
termination on the body of another design in such manner that two or more 



Fig. 97. —Combination borders. 


portions of the design can be fitted together, producing a complete design 
in which there is no break but which is capable of variation when the 
arrangement of the component parts is altered, fig. 97. 

Ornaments are small figures or designs capable of being used indepen¬ 
dently for decorative and fancy printing. 

* *r 

Combination ornaments are similarly designed to the above, so that 
various designs can be built up by means of modified arrangements of 
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similar parts. Type used in such combinations is generally cast on 6-point 
and 12-point bodies or multiples of them for convenience of fitting together 
and assembling into complete and frequently very complex designs. 




Groundwork is formed by the aggregation of the same ornament either 
in the same position in each line, or inverted, or turned through a right 



angle. It serves to cover space in which much predominance of white is 
not desired. 

Natural objects are what their name implies and are cast on large bodies, 
generally not exceeding 72 points. They include everything in heaven above. 

it 

r 

Fig. 101 .—Natural objects. 

in the earth beneath, and in the water under the earth, from Beelzebub 
on a bicycle to the fatted calf, or the fish that swallowed Jonah. Their 
classification is absolutely hopeless, and their technology presents no 
difficulty whatever to the skilled typefounder. 

Rules and cheque-rules are strips of metal, type-high, accurately 
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machined or cast to form a printing-surface which may be a plain line, a 
series of dots or a recurring pattern. When of brass they are machined 
from the solid; when of metal they are cast in type-metal in a rule-mould 



Fig. 102 .—Rules and cheque-rules. 


and finished on the foot by machining, as in the case of brass rules. They 
must be cast in a rule-mould by hand when they exceed 12 pica ems in length. 

Scrolls are a survival of the finish to the old scribes’ signatures, and are 
at present chiefly used in commercial work to form a background for writing 


as a safeguard against alteration in business documents, such, for example, 
as cheques and bills. 

Braces are the larger forms of bracket and are generally cast in rule- 
moulds except when they exceed 12 pica ems in length, in which case they 



Fig. 10 q.—Braces. 

are cast in a hand rule-mould. Line or pen dashes, ornamental rules, curves 
and various other similar designs used in printing are similarly produced. 

Arrows are made of various lengths, usually straight, but occasionally 
curved or irregular. Some are made with the head and feathers in two 

'<+'*-*(* Q 

Fig. 10 5 .-Arrows. 

separate parts so that by the use of a rule for the shaft, they may be 
made up to any desired length; these are used for the direction of trains 
in railway time-tables and for route-books and other similar purposes; the 
shape of the arrow, however, is by no means confined to the above, and 
takes various forms in fancy and jobbing printing. 
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Ornamental dashes are usually symmetrical designs of short lengths used 
principally to decorate tradesmen’s circulars and similar jobbing work. 


Fig. 106 .—Ornamental dashes. 

Pen or line dashes, flourishes and combination flourishes, are fre¬ 
quently made right and left handed, though sometimes only one-handed. 
They are used for the same purpose as the ornamental dashes, but occa¬ 
sionally also for terminating the signature at the foot of letters printed 



Fig. 107 —Pen or line dashes ; flourishes and combination flourishes. 

in script type. They are a survival of the old writing-masters’ flourishes, 
and are made both as simple flourishes and in more elaborate form as 
combination flourishes, fig. 107. 

Colophons, sometimes called imprints, were originally the individual 



Fig. 108.— Colophons. 


devices of early printers, but became generalized later on as an ornamental 
finish or ending to a book and occasionally to each chapter. 
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Illusional forms .—Another use of the typographical surface is the 
representation of various concrete objects, more or less accidental to 
ordinary printing, such as screw-heads, nail-heads and ink 
blots, fig. log. 9 w 

Although the authors have not come across other Screw-heads, 
examples of these illusional forms, it is obvious that the 
paper-fastener, the pin, or rather those parts of a pin 
which show when one is used to secure papers together, 
the tumed-up or turned-down corner of a sheet and other 
additions to or alterations in the appearance of the printed 
sheet could be simulated equally satisfactorily and the 
thumb print of the printer might be added to the list, sional 'forms 

although, under modem conditions, it is more rarely seen 
than was the case when inking was performed with balls and by hand. 

Leads, which have already been defined on page 55, were formerly 
usually cast in a lead-mould by hand and cut to length to gauge by a lead¬ 
cutting machine, fig. iio. 


© a 

Nail-heads. 

? ? 



Leads, when cast in the 
hand-mould, usually do not 
exceed 60 ems, or ten inches in 
length ; the sharp comers left 
by the mould are removed by 
means of a scraper of hardened 
steel having a v notch. The 
casting of leads accurate both 
for thickness and parallelism 
throughout their length de¬ 
mands high skill on the part 
of the founder. Modern, im¬ 
proved, or standard leads can 
be obtained of greater length 
than the old hand-cast leads ; 
they are scraped by machine, 
and should be so true when 
finished that they are capable 
of standing on a level plane 

Fio IIO— Lead-cutti machine surface. 

Space lines are made of 
brass; they are of greater 
strength and durability than ordinary leads and can be obtained of greater 
length; they are frequently known as brass leads and are much used for 
newspaper work. 

Reglets are made of wood, usually oak or beech, of thicknesses equal to 
those body-sizes in most common use; they are produced in 36-inch 
lengths. Frequently only two or three sizes, multiples of 6-point, are used. 
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Clumps are also east in a lead-mould, and in some cases a core is fixed 
to one side of the lead-mould so that the clump may be lightened by the 
recess so formed. In America clumps are known 
S^ss\ as slugs and several improved patterns of tying-up 

sSfsC II clumps have been devised in that country. These 

Sfsf^ysSs' VA have a groove or hollow in one side to receive the 

I paging cor d ; this groove is of sufficient depth to 

I ^ permit of locking up with the cord in place. 

Figiix—C oreii clumps Clumps are usually made of thicknesses equal to 

. the commonest body-sizes, and often serve as 
foot-lines to pages or columns. 

Quotations .—Quotations are usually cast on a casting machine, special 
provision being made in the mould for the x y . 
withdrawal of the core to permit of the quo- i liwg V/j 'gp 

tation being ejected. The large quads now IIHJM wj 

known as quotations will probably in time be s I ^ \ 

comprised under the definition of furniture. -p ro II2 _ Quotations. 

Furniture .—Frequently known as metal 
furniture, to distinguish it from the hardwood furniture previously used 
for the purpose, is of H or girder section 
throughout its length, fig. 113. When 
s^s2sss^\ made of this section, however, it is liable 
//lysis' s' to become distorted under the pressure 
sss'sfs' s'' applied in locking up the forme. When 
sf'sS^sfs' s' this class of metal furniture is used it 

ySj'y's' s' is frequently the practice to supplement 

s' it with wood furniture, using the latter 

\\s' for actual contact with the chase. 

Fig. 113 .—H or girder furniture. Ordinary Jrench metal furniture , 

which is shown in isometric projection 
and in cross-section in fig. 114, has the core for one side made shorter 
than the length of the piece of furniture 
to be cast, and has grooves cut across it 

so that the furniture is cast with ends si's-^^ 5 '1 

extending for one-half of the depth, and sf's^zi's' s' 

with stiffening bars forming ribs on the s'srf^Ss' s'^ 

medial web. This style of furniture is sssssf's' s' 
merely a compromise between girder s' 

furniture and the improved french s' 

furniture, described next, which has \\s^ W 7777 " 7 ^ 

superseded it for most purposes as it F ro . x I4 ._ Ordinary french metal 
has the advantage of greater stiffness for furniture. 

the same weight of material. 

Improved french metal furniture, fig. n 5 , is cast in a mould in which 
both cores are of less length than the furniture to be cast, and are provided 
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h grooves; the cores in this instance are made deeper so 
er, and the furniture formed has rectangular holes thrc 
ng connected by struts, of approxi- 
tely circular section. 

Furniture is usually cast of 24, 36, 

72, and 96-point widths and of 
;ths varying from 36 points or 3 ems 
to 48 ems, the lengths advancing by 
1 or three ems to give multiples of 2 

Locket furniture, fig. 1x6, is an 

movement on french metal furniture. FlG ’ II5 ' — 

s made in 36-point size and has a 

jection 12 points square at the centre of each end. It 


Such a material appears to be the ideal 
substance for this particular purpose. 

Another and very ingenious form of 
steel furniture recently exhibited consists 
of two pressed-steel halves placed back to 
back and secured by short tubes passing 
through the central rib so formed and 
beaded over. The resulting structure is 
finished on the vertical surfaces by grinding 
in a disk-grinding machine. 
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thus set up is shown in fig. 118; the type for the example given were 
actually cast in a single mould at the rate of 160 per minute. 

In another form the accuracy and interchangeability of foundry type is 
well illustrated by the following incident, a form of experience from which 
others engaged in the wide fields of mechanical work have doubtless suffered 
as well as the authors. All are acquainted with the “ expert,” the " prac¬ 
tical man ” of unpractical people ; the man who knows all type by sight; 
can tell the house of its origin, the very composition of its metal, its hardness 
and durability, and every face cast upon any particular body. With such 
a one the authors came in contact, and the following was their answer to 
his ipse dixit :— 


THE EXPERT. 


The expert is a man of worth, 

Far above me and you; 

For he knows everything on earth 
From China to Peru 1 


Should you engage him on the spot 
To criticize you this, 

You’1] find his criticism not, 

The thing he thin ks it is. 

III. 

Suppose he says, “It’s clear as day,” 
The thing he’s asked to do, 

Well, it’s been done the other way: 
We’ve different points of view. 


Which type is which? “Aye, there’s the rub!” 

Come Experts to the test; 

From London even to the Hub ” 

And do your very best! 

Fig. 119 .—Exactitude of face reproductions. 

These verses are set up in type from three different foundries using 
different matrices, different moulds, and different machines. In one verse 
the product is entirely that of foundry A ; in another it is mixed with sorts 
from foundry B; in yet another it is mixed with sorts from foundry C, 
while in the remaining verse the products of the three foundries are mingled. 
Which verse is the product of the one foundry and which of the three ? In 
the other verses which are the sorts that have been introduced in place of 
the original characters ? 
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Our friend, the expert, fled before the test when it took practical shape 
as here given. He was wise in his generation, knowing the difficulty which 
faced him. These few verses, fig. 119, are set up in type of the same 
body, set and face, made by different leading typefounders and in quite 
different machines, and to distinguish which individual type is the product 
of which individual typefoundry is probably beyond the limits of human 
achievement. Immediately after the completion of his work, the very 
compositor who set up the specimen confessed himself unable to solve the 
problem, without referring to the back of the forme in which this curious 
puzzle was locked up. The authors themselves were almost as surprised 
as their friend, the " expert," and the compositor, at the severity of the 
test they had devised, and hope that they have profited from what was 
equally a lesson to themselves. Apart, however, from anything connected 
with personal equation in this matter, the essential facts brought to light by 
the above test are the faithfulness to the original of electrotype reproduction, 
the accuracy of the justifiers in positioning the characters, the accuracy of 
the mould makers in the construction and finish of their moulds, and 
generally the smallness of the total error resulting from the combination of 
the many different processes which are applied in the production of a 
type, even when carried out independently by different firms with different 
workpeople, and under different conditions. 

The matter has, moreover, a very important side with regard to the 
question of copyright in type faces. The production of letters, founts and 
matrices has in the course of the development of printing been so gigantic 
that the authors have no hesitation in stating that to originate a new 
letter for the latin faces, or, in other words, one that has no affinity with, 
or similarity to, a predecessor is a practical impossibility. 

In dealing with questions of design in individual type and type faces, 
in the first place, actual size in vertical height, in width, and in thickness 
of stroke, speaking broadly, cannot count as constituting a difference of 

Imagine five mirrors, one a normal or plane glass, one a proportionately 
enlarging or spherical glass, one a proportionately diminishing or spherical 
glass, one a proportionately expanding or broadening cylindrical glass, and 
one a proportionately narrowing cylindrical glass; the curvature of the 
glasses being convex or concave as necessary. With these five mirrors 
successively placed in front of him, a man would be shown in five different 
states: normal, large, small, stout, and thin. The design of the man, 
however, would remain the same. He would still be the same individual. 
Similarly with type, a new design must not comprise anything that is 
merely an enlarging, a diminishing, a broadening, a lengthening, or even 
a distorting of some already-known form ; although another kind of optical 
device may be imagined giving the effect known generally as shearing 
and showing a sloping figure for a vertical one, which in type is known 
as italic, even this alteration is not sufficient to produce change in the 




design. Nor can a new design be produced by the mere removal of some 
portion of a letter, and the substitution of another portion, from a type 
form already known, for the portion removed. 

A new design in type must present an actual and demonstrable difference 
of outline and change when compared with any of the existing forms of 
type, or indeed, of any existing forms of portions of type. New design 
must mean an essential change in the structure of the character, and an 
essential change in its outline, so as to produce not only a different form 
and effect for the eye, but also an altogether different set of proportional 
measurements, 

The standard type forms, apart from sans serif, fall under less than a 
dozen heads, depending upon the shape, position, and relative dimension 
of the serif, and the means by which the serif itself is joined to the strokes. 
Outside of these, practically only freak faces are formed, and with freak 
faces the authors are not dealing here. The likenesses in two apparently 
different faces of type are often not immediately apparent to one who has 
not made a study of the matter. 

Two pages of type set up from two founts might appear different to 
the ordinary observer, and yet from the point of view of the designer the 
individual letters might be identical, the characteristics causing the change 
of appearance to the reader having no place in the question of type 
design. 

The authors have themselves produced what have been and would still 
be called original faces, but, for their part, they have never attempted to 
register them, as with their present knowledge of type faces they cannot 
honestly declare that anything they have ever done in this matter has 
been truly original. A merciless analysis has shown these designs to have 
merely been the unconscious adaptation or combination of some already- 
existing, if not well-known, designs. 

What frequently comes under the head of new design in typefounders’ 
catalogues and circulars is simply a compilation from and variation in 
dimension of existing originals, by which an apparent or temporary novelty 
or improvement is brought about to meet the taste of the day. 

The form of each character in a fount of type can only vary between 
those limits outside of which the individual character ceases to be recog¬ 
nizable : the impression formed by the same type under different conditions 
of printing varies by a relatively large amount; recognizable differences of 
thickness of line, of ratio of height to length of line, of position and even of 
curve of line are therefore numerically limited, and although the total 
number of forms which can be produced of any individual character will be 
expressed by the product of these finite numbers, yet the total of such 
forms will not in general exceed the total number of forms which have 
already been produced, as an enormous number of varieties have been 
created in the past four and a half centuries. 

Moreover, in a series of type faces of different body-sizes, it has been 
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customary to alter the proportions of height to width, and of relative 
thickness of stroke, so that the field covered by the various faces forming any 
particular series is enlarged, and the chance of producing a really original 
character is reduced still further. Hence it frequently happens that the 
difference of form which is found between the same character in different 
body-sizes of the same series is greater than that which is found in 
characters from two different series. 

Seeing that type of the latin character have been cast for at least four 
and a half centuries, in thousands of complete founts, and in millions of 
individual characters, and that probably every possible variety of standard 
face and form of letter has been produced, so far as type design is con¬ 
cerned, modern type-designing is not and cannot be new and original type¬ 
designing, and careful consideration of the factors of the case is bound to 
lead any unprejudiced person to the same conclusion. 

The authors believe that this question has never been fought and 
decided in a court of law. 



CHAPTER IX. 

SERIES, PROPORTIONS, AND WEIGHT. 

" Brethren in Types he of different Bodies even as among Men 
brothers of one Family are of different bigness; Yet by their Faces 
may ye tell them together or apart even as Twins for Likeness of 
feature , though Bone be lesser and the Bulk ne so Grosse." 

Mirrour of Pryntyng. 

Series .—Founts of different bodies but of faces made to appear similar are 
said to form a series. A fount of a small body generally has a greater 
a-z length than a large-body fount of the same series. 

At present there is no uniformity in the set widths of the various faces, 
but it should be possible to cover all requirements by the adoption of a 
strengthened modem face in three widths, namely: extended, standard, and 
condensed, each bearing a definite ratio to the other. The only convenient 
unit for gauging whether type is extended, standard, or condensed, is by 
the measure of the alphabet, a-z, in ems. By em is meant the size of the 
em-quad; the total set of the alphabet is consequently expressed as a 
multiple of the body. In making such comparisons, however, it must be 
noted that it is only possible to compare founts of the same body and style 
by this measure. 

It has been the custom of typefounders to have the punches cut so that 
the size of the small sorts is made larger than the truly proportionate size 
as the body diminishes, the length of the ascenders and descenders 
being correspondingly altered. If reference is made to the figures in 
tables 12 to 23, pp. 128-129, et seq., it is seen that nearly all the 
vowels and most of the more frequently-occurring consonants are 
small sorts, and this is not only the case in English, but also in the 
languages of the other countries in which typefounding has been 
longest established, namely, in Germany, Holland, France, and America. 
In the English language in 10,000 lower-case characters there are 
on the average 5830 small sorts; but only 35x0 ascenders and 620 
descenders, and 40 characters which both ascend and descend. It is the 
influence of the greater number of the small sorts and the adoption of 
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as large a size as possible for the small sorts, in order to obtain legibility, 
which is responsible for this change of shape as the size of the face is reduced, 
and for the descenders being more shortened in proportion than the 
ascenders. 

Series of type faces .—The minimum width usually permissible for the 
. hair-line in modern faces is 0‘002 inch; owing to the enlargement of the 
small. sorts and to the fact that the hair-line is the minimum width of 
line which will give a good impression, it is not possible, to use the 
same model or former upon a punch-cutting machine for a large range of 
reduction, but, in order that the type may appear similar, other formers 
must be provided of the proper proportions. It will be found in practice 
that the same formers can be used for pica, small pica, and long primer; 
a second set is often required for bourgeois, brevier, and minion; and a 
third set for nonpareil and ruby. In some cases one set is' used for faces 
from 12-point, or pica, to 8-point, or brevier, with a second set for 
7-point, or minion, to 5j-point, or ruby. Larger body-sizes up to 36-point 
are usually cut from the same formers as the 12-point; the difference of 
form being more marked the smaller the body-size becomes. 

A former is the enlarged model of the character to be produced upon the 
punch-cutting machine, and is described later on in the chapter on punch¬ 
cutting. 

When three sets of formers are used, the set widths of the second set of 
formers are from 8 to 10 per cent greater than those of the first, and the 
set widths of the third set from 16 to 20 per cent greater than those of the 
first. When only two sets are used, the widths of the second set are 
from 10 to 15 per cent greater than those of the first. 

The relative appearance of the characters produced from three sets of 
formers is shown in fig. 120. 

The a-z length for a standard face in pica is about i2f to 13 ems, in 
brevier about 13I to 14J ems, and in nonpareil about 15 to i5§ ems. 

Owing to different characters being affected by differences in set width, 
an old-style face having its a-z length equal to 13 ems will average nearly 
the same length as a modem face of 12J ems. (See foot of tables 7 and 
8, pp. 72 and 73.) 

Family.— When a number of series of type faces have common peculi¬ 
arities, and differ only for the same body by increase or decrease of set and 
by thickening or thinning of the lines, they are said to belong to the same 
family. A well-known example of a type family, of American origin, is 
the Cheltenham, which comprises the Cheltenham old-style, Cheltenham 
bold, Cheltenham wide, and Cheltenham bold expanded series. 

Line .—The line, on which the lower serifs of the lower-case m or 
capital H stand, was usually placed in a haphazard position relatively to the 
back and front of the type. Consequently different founts of the same 
body seldom lined alike, a fact which can be readily verified from the 
irregular appearance of sixteenth and seventeenth century printing, where 





Fig. 120 .—Type series. 


was desirable, and this important improvement has for some ti 
been accepted and used in the United States. The American prai 
been adopted in several of the English foundries, though it i 
regretted that it has not yet come into universal use, and t 
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standard line adopted in this country, while accepting the point as the 

unit, has not conformed in detail throughout to the American standard. 

Two forms of standard line are in use : common line which applies 
to all ordinary founts, and title line which relates to founts consisting 
entirely of capitals and other signs without any descending portions, 
usually known as lining series. 

A comparison of the American and English lines is made in table 10, 
in which the position of the line is given as beard or distance of line-to- 
front. The line-to-back, which is the dimension generally used when 

TABLE 10. 


Amount of beard expressed in points. 



designing type faces, can, of course, be obtained by subtracting the number 
of points in the beard from those in the body-size. 

The fact that the line does not always occupy the same relative position 
in type of different bodies leads to some difficulty in so designing faces that 
they can be reduced proportionately for different bodies. It is also 
necessary that when they are placed upon those bodies they shall not 
kern at the top or bottom, or, as some founders would say, " shall not 
beard.” It is necessary, in fact, that they should do more than this and 
leave an adequate amount of wall at the front and back. 

In Germany the standard line of type has been laid down in accordance 
with the decisions of the commission appointed by the Deutscher Bitch- 
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drucker-Verein and by the Verein deutscher. Schriftgiessereien, Leipzig, 
14 September, 1905, as follows :— 


TABLE 11. 

Position of the standard line in German type, in Didot points. 



In this arrangement it was proposed to obtain exact agreement of the 
line in the various body-sizes by the addition of one or more quarter-Peiif 
(corps 2) leads. Apparently a difficulty of considerable magnitude 
must have influenced the decision as to the position of the line which is 
uniformly 01 Didot point low to the nearest unit position, or half unit in 
two cases. In English measure this is only O'0015 inch or about double 
the tolerance allowable in the alinement of a character. The German 
authorities have, however, appreciated that the successive difference of 
position of the line is of greater importance than the position of the 
datum. 
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In the process for making formers, patented by the authors, special 
provision has been made for securing the necessary clearances on all the 
bodies comprised within the range which the former, or model, is destined 
to cover. This matter is fully dealt with in the chapter on punch-cutting. 

The advantage of the standard line is particularly apparent in those 
faces known in the trade as lining and titling. These faces, Which generally 
have no lower-case, are frequently used together to obtain effects similar to 
those usually produced by the mixture of lower-case and capitals. An 
example of this convenient alinement is given in fig. iai. 

hHHH hHHHhh HHHh 

Proportions .—Type is usually supplied according to a bill of fount, or 
fount scheme, which determines the proportion each character bears to the 
whole. In some cases the order is for a certain total weight of type and 
this is translated by the typefounder into a bill of so many m’s. In this 
case it is the lower-case m which is taken as the standard of demand, and 
the bill is for 3000 or 5000, etc., m’s; for this reason the lower-case m is 
placed first in the bill. The spaces and quads are usually reckoned 
separately from the characters. For many of the problems which arise, 
in the design of typecasting and composing machinery, it is necessary to 
consider the total number either of type or of type and spaces together. 

The authors have calculated tables 12 and 13, pp. 128 to 131, which show 
the number of each character in a million type either exclusive of or inclusive 
of spaces and quads up to the em quad. Although these proportions are 
followed very closely in making up an order, the trade recognize the possi¬ 
bility of irregularity in the demand; for example, directories and voters’ fists 
require an abnormally large supply of capitals and small capitals, while 
almanacs and some scientific works require an excessive quantity of figures. 
Thus it may happen that printers occasionally require abnormal quantities 
of some particular character, of capitals, of small capitals, or of figures. By 
the custom of the trade the printer is entitled to be supplied with sorts or 
imperfections at the same rate as paid for the fount, provided these are 
ordered within three months of the date on which the fount was supplied. 

In the above-mentioned tables the authors have given the proportions 
generally supplied by typefounders to printers using the English language. 
The proportions for other languages are, of course, different in each case. 

Table 14, pp. 132 and 133, gives a bill of 100,000 type, exclusive of 
spaces and quads, for Welsh. 

It will be noticed that the quantity of lower-case d is nearly double that 
in the corresponding English scheme, while the lower-case 1 has a frequency 
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more than two and a half times as great as in English; so also have the lower¬ 
case w and y. The greater frequency of occurrence of these letters com¬ 
pensates for the small quantity of the lower-case o, of which only one-half 
the number required for the English fount bill is provided. 

The bill of fount for French type gives proportions very different from 
those of the English bill. The bill shown in table 15, pp. 134 and 135 
(based on that of M. Rignoux), will probably be found useful. It is not 
usual to include italic unless specified; when italic is supplied it is usually in 
the ratio to roman of about 1 to 6. The authors have taken 15 per cent. 
The quantities, for a fount of roman only, can be obtained by summing 
those given for roman and italic. 

The superiors are used for abbreviations, such as :— 

M 81 Monseigneur, C ic Compagnie, N 08 Numeros, etc. 

It is the custom of the trade to supply only it li E in capitals, small 
capitals, and italic capitals, but in this bill the authors have included the 
other accented capitals which may be called for. 

The supplementary nick, used for distinguishing the small capitals 
o s v w x z and I in old-style, is also used in France. 

There are certain differences between some of the characters as usually 
cut in France and those cut in England ; for example, the capital C has cat’s- 
ears at the top and bottom (Cj), while in England they occur at the top only ; 
also a French fount comprises a sign for inverted commas « le guillemet » 
not used in England. The triple ligatures ffi and ffl are now scarcely ever 
used (see chapter X) outside the English-speaking countries. 

The German fount'scheme presents considerable difference, according 
as the Fraktur , table 16, p. 136, or the ordinary roman ( Antiqua ), table 17, 
p. 137, style of character is used, one reason for this being the large number 
of ligatures in general use in Fraktur ; these account for two letters each, 
so that the Fraktur scheme for 100,000 characters, or strictly speaking for 
100,000 type, includes some 3,600 more letters than does the roman scheme. 

The bills of fount of Italian, table 18, p. 138, and of Spanish, table 19, 
p. 139, as well as that of Bohemian, table 20, p. 140, call for no special 
comment, but the fount scheme for Greek, table 21, p. 141, is remarkable 
for the very large number of accents required and for the provision which must 
necessarily be made for adding these accents as loose type above certain 
characters, which must be cast on a smaller body as indicated in the scheme. 

In the case of Russian, the italic face is generally treated as a separate 
fount, and accordingly both the roman, table 22, p. 142, and the italic, 
table 23, p. 143, have been given independently. 

The Hebrew bill of fount as shown in table 24, p. 143, gives only the 
ordinary characters and does not take into account the numerous point com¬ 
binations which would make a complete scheme nearly as complex as that 
for Greek. A great deal of news and other matter in Yiddish is set without 
these points and in this form its difficulty to the reader resembles that of 
shorthand written without the vowels. 
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TABLE 12 (continued on opposite page). 

Bill of 1 , 000,000 type, exclusive of spaces and quads. (England.) 
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TABLE 12 {concluded from opposite page). 


Bill of 1 , 000,000 type, exclusive of spaces and quads. (England.) 
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TABLE 13 (continued on opposite page). 

Bill of 1 , 000,000 type, inclusive of spaces and quads. {England.) 
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TABLE 13 (concluded from opposite page). 

Bill of 1 , 000,000 type, inclusive of spaces and quads. (England.) 
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TABLE 14 (continued on opposite page). 


Welsh bill of fount for 100,000 characters, exclusive of spaces and quads. 



Total number of sorts 253. 
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TABLE 14 {concluded from opposite page). 

Welsh bill of fount for 100,000 characters, exclusive of spaces and quads. 
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TABLE 15 ( continued on opposite page). 


French bill of fount for 100,000 characters, exclusive of spaces and quads. 
(Police de 100,000 caractSres, les espaces et cadratins non compris.) 



Total number of sorts 259. 
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TABLE 15 (concluded from opposite page). 


French bill of fount for 100,000 characters, exclusive of spaces and quads. 
(Police de 100,000 caractSres, les espaces et cadratins non compris.) 
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TABLE 16. 


German bill of fount for 100,000 characters (Fraktur), exclusive of spaces 
and quads. (Giesszettel fiir 100,000 Lettern, Fraktur.) 


1 1. Gemeine. 

2. Ligaturen. 


. Vcrsalien. 

5. Punkturen. 

m 

2,000 


2,200 

91 

280 

2,000 

a 

4,000 

(I 

250 

>33 

280 

2,800 

t 

1,600 

IT 

400 

E 

280 


1,440 

c 

250 

ft 

900 

$ 

400 


280 

b 

4.400 

ft 

800 


400 


280 

e 

12,000 

ff 

250 

ff 

250 

1 

200 

f 

1,100 

ft 

150 

® 

400 

? 

200 

8 

2,200 

IT 

150 

« 

400 


240 

5 

1,660 

a 

400 

3 

300 


400 


5.500 

f 

450 

jt 

350 

( 

240 

j 

300 

« 

400 

S 

280 

r 

120 

t 

800 

a 

600 

3)1 

280 

§ 

80 

l 

2,400 

6 

500 

31 

280 

* 

160 

n 

8,000 

fi 

600 

D 

280 

t 

80 

0 

2,200 

_ 


sis 

280 

— 

400 

* 



8,050 

Ci 

31 

2 

— 



150 

5,500 


3. Ziffem. 

@ 

400 


i 

80 

1 1 

720 

% 

280 


f 

1,900 

2 

640 

U 

240 


8 

1,600 

3 

600 

S3 

280 


t 

4,000 


600 

SB 

320 


u 


5 

600 

S 

80 


U 

800 

6 

600 

© 

80 

1 

69,410 

w 

1,400 

7 

600 

3 

20b 

2 

8,050 

X 

120 


600 


80 

3 

6,280 

i? 

350 

9 

600 

O 

so 

4 

7,340 

8 

900 

0 

720 

ft 

80 

5 

8,920 

69,4- 

6,280 

7.34° 

1 


Total number of sorts 95. 
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TABLE 17. 

German bill of fount for 100,000 characters (Antiqua), exclusive of spaces 
and quads. (Giesszettel fur 100,000 Lettern, deutsche Antiqua.) 


2. Lig. und „ 4. Versalien 
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TABLE 18. 


Italian bill of fount for 100,000 characters, exclusive of spaces and quads. 
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TABLE 19. 


Spanish bill of Jaunt for 100,boo characters, exclusive of spaces and quads. 
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Weight of type .—Type is generally made up into pages, about 8 inches by 
4 inches; the weight of a page is usually about 8J lb. The weight of 
1,000,000 type, exclusive of spaces and quads, in pounds, is given in table 25 
for various a-z lengths. The weight of type characters per square inch is 
approximately 0'26 lb., or 37^5 lb. per sq. ft. The weight of type per sq. in., 
when composed, cannot be given as a definite figure because in most cases 
quads, leads, and furniture are used in making up, all of these being of a 
lower height-to-paper and some of them being cored and consequently of a 
still less weight per unit of area. The weight of spaces and quads of stereo 
height is approximately o'25 lb. per sq. in., or 36 lb. per sq. ft. The weight 
of spaces and quads of trade height is 0’23 lb. per sq. in. and 33 lb. per sq. ft. 


TABLE 25. 

Approximate weight of r,000,000 type in lb., exclusive of spaces and quads. 
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On account of the high specific gravity of type-metal, about 8'2, it is 
necessary to make the shelves and racks for carrying a store of type of very 
substantial design. 

When type is stored in existing buildings, especially on upper floors, 
it is important to ascertain that the strength of the flooring is adequate to 
the heavy load that it may be required to carry. In an instance that came 
under the notice of the authors, neglect of this simple and necessary pre¬ 
caution nearly caused the collapse of a steel and concrete floor properly 
constructed in accordance with ordinary factory practice. 

’TABLE 26. 

WEIGHT OF FRENCH TYPE. 

Approximate weight of 1,000,000 type in kg., exclusive of spaces and quads. 



Note .—The stepped columns between the heavy lines show type which would 


In the case of French type, and that of other foreign countries using 
the metric system of weights and measures and the same height-to-paper, 
the weight of 1,000,000 Didot type, exclusive of spaces and quads, in 
kilograms, is given in table 26. The weight is r8'8 grm. per sq. cm. 
The weight of spaces and quads varies from 15-3 grm. to 18-3 grm. per sq. cm. 







CHAPTER X. 


LOGOTYPES. 

“Sith wise men have Written that it is in very Heaven that Marriages are made, 
it is of very Hell and the old Pen-men that have come linked letters, [logotypes ?]. 

For they do make a Multiplication of added Woes in seeming simplicity, piling Pelion 
upon Ossa, as it were, for some Mole-Hill of profit. Keep therefore thy Case simple 
and therewith he Happy of Heart, yea, and thereby also, will thy Credit grow to 
fatness and increase." Mirrour of Pryntyng. 

R-Point Windsor condensed {Stephenson, Blake & Co.). 

The authors of this treatise have nothing but sympathy with the spirit of 
the old and evidently practical printer whose piteous outcry, about the 
genuineness of which there can be no two opinions, voices the feeling of some 
long-departed chapel. 

Some samples of the bewildering wilderness of ligatures, abbreviations, 
scribal shorthand, and other woes with which the compositor of the 
period was supposed to be familiar, are given in De Vinne’s “ Correct 
Composition,” and not only must one pity the poor printer, but with him 
also the even more miserable reader. The example subjoined, fig. 122, is 
taken from the “ Biblia Sacra Vulgata ” of Bernhard Richel of Basel, 
printed in the year 1472. 

The modern representatives of these antique contractions are very 
much simpler both in construction and in combination. 

The subject of logotypes, or combinations of characters cast together, 
has not yet, so far as the authors are aware, been adequately studied in its 
bearing on typesetting. The very early patent (1782) of Henry Johnson 
was bought by John Walter, the founder of “ The Times ” newspaper, 
and was probably the only extensive application of the system ever made 
in practice. 

Early in the nineteenth century Earl Stanhope introduced a set of eight 
logotypes, each in one piece, of which he gives the following numbers to be 
cast for a fount of 3000 m’s: an 1620, in 1731, of 1033, on 897, re 
1509, se 1152, th 3024, to 1095. It is also to be noticed that he proposed 
to alter the curve at the top of the f and to discard its ligatures. 

The advantage of the use of logotypes in the case of hand or machine 
composition lies in the reduction of movements to be made by the hand of 
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the operator; thus, a combination of three letters, like the, will save two 
lifts or key depressions, and a combination of four letters, like tion, will 
save three lifts or key depressions. It appears obvious that if a certain 
arrangement occurs so frequently that if is commoner than any individual 
letter of the alphabet, a saving of labour will result from the adoption 
of a logotype for such a combination with but little strain on the 
memory of the operator. On the other hand, where hand-composition is 
concerned, the number of case divisions will increase for each added com¬ 
bination, and consequently the size of the cases will be increased also. 

ec hoc bico-q? fttabqb m me 
tale ♦ quod vd foflie a me an 
hire wltf bile credeb quo 
ax bo: tuus et bifcenbt ftubiii 
edam abfqs nobio p?r fc pros 
ban fceh?at.^ngemumbodle*etrineioao 2 e 
iaubabileeft.fion quid 'mucttiao deb quid 
quemo confiieramue . AVollie cem ct ab 
manbuj Fadlio:eda ft ardfide d plafte edict 
manue.-tameti vtrtutc totum eft quiequib of 
reFotcft.pauluoa}poftol9 abp?b?o qama 
licliedeqe moyft et^phetae bididlTeFeglo 
riafur: vt armattio Ipi wuab'bue tclio ♦ poftea 

Fig. 1 vi.—Ligatures. 

Moreover, the number of compartments or keys to be memorized by the 
compositor will increase, as also will the distance the hand of the operator 
has to travel. 

A further objection to the use of logotypes in handwork is that, owing 
to the larger mass of the combination, the face of any of the characters is 
more easily damaged, and damage to any one character necessitates re¬ 
placement of the whole logotype. 

In view of the absence of reliable statistics on the subject of the recur¬ 
rence of the commonest combinations of characters, and also with a view 
to testing the accuracy of the proportions in the ordinary bill of fount, the 
authors, after some preliminary trials, have examined 100,000 characters 
(exclusive of spaces), occupying rather more than two pages of matter 
from “ The Times " of 30 April, 1907, selected from: Leading Articles, 
Foreign Intelligence and Parliamentary Debate (this latter amounting to 
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nearly Go per cent of the. whole). The following method was adopted in 
counting the combinations : first the matter was gone over and all the four- 


TABLE 27. 

Number of logotypes in xoo.ooo characters. 



letter combinations, chosen from the preliminary trials, were counted ; then 
the three-letter combinations were taken, and, to avoid overlapping, treated 
in order of precedence—thus, in the word expressed, the combination 
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pre was counted, but ess was not counted; then in the remainder the 
two-letter combinations were similarly eliminated. 

The number of each of the combinations counted in the 100,000 characters 
is shown in table 27, p. 148, in which the combinations are arranged in 
order of importance according to the total number of separate characters 
employed. 

From this table the number of times any combination occurred, approxi¬ 
mately, can be obtained by adding together the figures opposite the different 
combinations in which it is found. Thus the combination th occurs in 
the, that, with, ther, than, or in all 2882 times, while Th occurs in The 

By summarizing the totals successively it is found that the first 
combination the accounts for over 6 per cent of the whole matter; the 
first three combinations for over I0'4 per cent; the first eight for over 
20’2 per cent; the first fifteen for over 30^3 per cent; the first twenty-six 
for over 40'5 per cent, and the first fifty for 5o'i per cent. 

It is interesting to compare the proportions of logotypes in 100,000 
characters, calculated from Earl Stanhope's figures and from those of the 
authors contained in the preceding table. 


Logotypes per 100,000 characters, roman lower-case, capitals, and points. 
(Comparison.) 



given by the authors and those calculated from Earl Stanhope’s work are 
at once apparent. The authors, however, with all due respect to him 
feel that he did not go into his subject as thoroughly as he might have 
done, or his figures and theirs would approximate more closely. Variation 
in the recurrence of the same combinations is dealt with elsewhere. 
Certain allowance must also be made for the matter taken and tested for 
an average of combinations. 
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Logotypes are actually in use for the seven combinations ae, ce, ft, fi, fl, 
ffi, and ffl ; they are also used for the italics of these, and for the capitals JE, 
CE, roman, italic and small capitals. In all, twenty different ligatures are 
actually supplied with every complete fount. All these combinations are 
rare, and, in most printed matter, could be abolished without seriously 
offending the eye or orthography; in France the ffi and ffl are no longer 
generally used, ffi and ffl being substituted. These combinations Were 
originally necessary owing to the f being made to kem in the earlier type; 
the combined letters had to be cut specially to avoid fouling. With machine- 
cast characters, which usually do not kem, the necessity for the special 
combinations ceases to exist, and combinations such as ff and fl do not 
offend the eye. 

Why. should not the seven commonest logotypes be substituted for 
these, and while performing the composition of nearly 20 per cent of 
ordinary reading-matter, at the same time save lifting type or depressing 
keys to the extent of nearly 12 per cent of the total work ? The answer 
is probably to be found in the conservatism of the printing-trade, and in 
the fact that the tendency is to abolish rather than to adopt ligatures. 
The long s (f) and all its combinations are still found in German, to the 
illegibility of which language they largely contribute. The <ft and qu with 
several others have been generally dropped in this country, the (ft alone 
being still occasionally supplied with some old-style faces. It is difficult 
to understand why the logotype qu should have gone out of use, for, 
with the exception of algebraic expressions and occasional quotations 
involving the occurrence of a very few foreign words, the q practically 
never occurs except in the combination qu. 

TABLE 29. 


Logotypes per 100,000 characters , roman lower-case, capitals, and points; 
variation in frequency of occurrence. 



It may be asked how. far does the above table of frequency of logotypes 
show the true proportion of logotypes in general, or how far may they have 
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been affected by the particular character of the matter selected for the 
statistics. In the Leading Articles and Foreign Intelligence, 40^8 per cent 
of the whole, and in the Parliamentary Debate, 59'2 per cent of the 100,000 
type, the first eight combinations as given in table 27 occurred in the 
numbers, reduced to per 100,000, compared in table 29. 

The counting of the single letters gave the result shown in table 30, 
in which the actual number found is compared with that calculated from 
the bill of fount. In this table the calculated figures for the individual 
letters are reduced in the ratio of 100,000 to the total roman lower-case, 
capitals and points, that is to 812,540. In computing the number of points, 
it must be remembered that in the bill of fount about 10 per cent of the 
quantities of full point and comma respectively belong to the italic fount. 


TABLE 30. 

Comparison of observed and calculated frequency of occurrence of individual 
characters per 100,000. 



observed and calculated frequency of occurrence, and the total observed 
characters in the table exceeded the total calculated by some 13 per cent. 
This is in a great measure due to the matter selected consisting of long 
sentences. It is probable that if a much larger number of characters were 
. taken and a greater diversity of printed matter selected, the result would 
agree more closely with the fount bill. 

It lias been suggested to the authors by Mark Barr, to whose 
brilliant and original work reference is made later, that, as the figures 
given in the various fount schemes are based on old and not very 
accurate records, it would be an interesting and instructive experiment to 
attach a counter to each verge-rod of a Linotype machine used in the 
composition of a daily newspaper—such as the " Daily Telegraph ” for the 
English bill—and take daily readings over a period of several weeks. From 
the resulting figures reliable statistics would be obtainable, not only for 
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the average frequency of occurrence of each particular sort, hut also for 
the variations in demand for each sort. 

The question of frequency of occurrence of particular letters—without 
regard to whether these are capitals or lower-case, roman or italic or small 
capitals—and the relation of these frequencies to the total number of 
letters, is a subject which has received a great deal of attention in con¬ 
nexion with cipher documents and messages and the solution of crypto¬ 
grams ; it is dealt with in a number of text-books relating to cryptography 
and, in conjunction with the frequency of individual characters, the fre¬ 
quency of successions of letters, or, as they are often termed, bigrams, tri¬ 
grams, etc., is there considered ; the resulting statistics, which have been 
compiled as an aid to those engaged in deciphering secret messages, are 
allied to, but not identical with those obtained in the investigations on 
the frequency of two and three-letter logotypes carried out by the authors. 


POSSIBLE REFORMS IN THE ALPHABET. 

Modification of the alphabet .—There are in the English language several 
sounds which are represented in writing and printing by combinations of 
consonants and in shorthand by single signs. The authors have-investigated 
the frequency of occurrence of these, and have found that in the 100,000 
characters counted the following combinations occurred which could be 
represented by single characters if the alphabet were modified. 


TABLE 31. 


Sounds represented by two-letter combinaU 


The authors suggest that a saving of about 3 J per cent in writing, type¬ 
writing, printing, and reading would be effected by adopting two new 
letters for th and ng respectively. It would also be very easy to design 
simple longhand letters to replace the two separate letters now used; 
this saving does not only apply to the printer and compositor, but affects 
equally all who write and read the English language, and, moreover, it is 
a change which could be introduced first in the daily press and become 
gradually universal—a change already predicted by H. G. Wells in his 
romance “ When the Sleeper Wakes.” 

The authors do not consider that it would be easy to carry this proposal 
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further than the two new letters mentioned, which would merely increase 
the alphabet by two characters. The th (Fi) would rank eleventh in 
order of demand and the ng (E) twenty-third in this new alphabet of 
twenty-eight letters, the ng being in greater demand than k, q, x, j, and 
z. The adoption of the two new characters named could, moreover, be 
effected readily on nearly all composing machines by the elimination of some 
of the existing unnecessary logotypes, such as ffi, ffl, ae, and ce. 

The average reader of books, newspapers, etc., would be none the wiser 
if the ffi were produced by single characters instead of by a logotype ; it is 
only the printer who would detect it. Composing machines have had to be 
made to conform to these long-established customs of the printing-trade, 
which in many cases had ceased to be a necessity, whereas, with a freer 
hand, their designers could increase the efficiency of the machines, without 
in any way detracting from the appearance of the composition produced 
by them. 

A great deal of unnecessary work is done both in writing and printing. 
The saving that would result from the mere introduction of two new letters 
into the English alphabet would be very remarkable. It is a change that 
could be made gradually, both old and new characters being used in the 
same papers .and periodicals at the commencement, and a gradual intro¬ 
duction thus taking place through all printing. These new letters could 
be introduced later on in typewriting, and still later in handwriting, in 
which the tendency in the case of the ng, the less common of the two 
proposed letters, is visible already in the handwriting of many people. The 
other letter whose introduction is proposed, is th. The use of these two 
new letters would alone mean a saving of at least from three to four per 
cent, or more than ten days’ work to every daily paper in the year. The 
value of this saved space should at once appeal to every one who has any¬ 
thing to do with the advertisement departments of any of the great daily 
newspapers. The saving in time in the composing-room alone would be 
considerably over a quarter of an hour in the eight-hour day. The same 
saving which both fast and slow operators would effect would occur also in 
the case of typewriters, though in their case the saving in space would be 
of little or no account. Some saving to the reader, when not reading aloud, 
would also be effected; the eye, having once become accustomed to the 
novelty, taking in words composed with the combined letters faster than 
those printed with the present characters. 

The paragraph set up, fig. 123, with the proposed new characters shows 
clearly what practical result will be arrived at by the change. The new 
characters can be read with absolute facility by people who have never seen 
them before and know nothing of the suggestion. 

It is difficult to arrive at the figures for the earnings of the com¬ 
positors, but it would appear that in the London district alone upwards of 
£1,000,000 per annum is paid to compositors in wages (taking only society 
men into account) ; probably in the whole of Great Britain and Ireland 
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about £3,000,000 per annum is paid. In America, with Canada and with 
the other English-speaking colonies, the amount is considerably larger, 
so that the annual wages earned in composing the English language may 

THE SAVING EFFECTED BY REFORMING THE 
ALPHABET. 

The one thing, above all things, that seemingly is required 
in the printing of newspapers, is the saving of time in going to 
press. In the second place, the saving of time, and therefore 
the saving of money in composing, is of the greatest impor- 
5 tance and ever-increasing interest to the trade. Thirdly, the 
mere altering or adding of a unit ensures a saving in space 
well worth the publisher giving it serious attention. This 
saving in the case of newspapers affords more space for the 
advertising, and in the case of the best books and the best 
io peribdicals, there would be quite an appreciable saving in 
paper. The introduction of the two proposed letters R and g 
means a three and a half per cent, saving of matter in com¬ 
posing and printing throughout England and America. By 
dividing this saving between the operators and the proprietors, 

15 the aggregate sum gained by each of them yearly would in 
itself amount to a fortune. 


ITE SAVI8 EFFECTED BY REF 0 RMI 8 HE 
ALPHABET. 

He one Rig, above all Rigs, Rat seemigly is required in Re 
printig of newspapers, is Re savig of time in goig to press. In 
Re second place, Re savig of time, and Rerefore Re savig of 
money in composig, is of Re greatest importance and ever- 
5 increasig interest to Re trade. Hirdly, Re mere alterig or 
addig of a unit ensures a savig in space well worR Re publisher 
givig it serious attention. His savig in Re case of newspapers 
affords more space for Re advertisig, and in Re case of Re best 
books and Re best periodicals, Rere would be quite an appre- 
10 ciable savig in paper. He introduction of he two proposed 
letters R and g means a Rree and a half per cent, savig of 
matter in composig and printig firoughout Egland and 
America. By dividig Ris savig between Re operators and Re 
proprietors, Re aggregate sum gained by each of Rem yearly 
15 would in itself amount to a fortune. 

Fro. 123. 

well exceed £10,000,000 per annum. The saving in this item alone would, 
consequently, amount to about £350,000 per annum, apart from savings 
effected in materials in typewriting, time occupied in handwriting, etc. 
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The question also arises as to whether a similar saving can be effected 
in other languages. The authors have not been able to find any parallel case 
in French, but in German it would appear, from a preliminary examination, 
that the substitution of three new letters for the combinations sch, ch, and 
ng would enable a saving of more than 4 per cent to be effected. The 
Russian letter HI should not be adopted for sch as it only differs slightly 
from the lower-case m in the serifs and hair-line; it would be desirable 
that new characters should be designed which should be very dissimilar 
from all those in present use. The question of legibility, however, is fully 
dealt with in another chapter. 

One of the few examples of the practical and extensive use of logotypes 
in the production of a printing-surface is the use to which they have been 
put for shorthand printing, fig. 90, p. 103, the whole of the shorthand 
matter in the " Phonetic Journal ” being set up from true logotypes, the 
term being, however, frequently used in printing for mere combinations of 
letters which etymologically, strictly speaking, are not logotypes. 
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“ Unfortunately the needs of the reader are lightly regarded 
by the men who make types. They think more of the display of 
their own skill. The punoh-outter’s straining after a hair-line that 
stops just before invisibility is ably seconded by the pressman who 
scantily inks these light-faces with a hard ink-roller, and then with 
the feeblest possible impression impresses them against an inelastic 
surface on dry and hard calendered paper. This weak and misty 
style of printing is vastly admired by many printers, and perhaps 
by a few publishers, but it is as heartily disliked by all who believe 
that types should be made for the needs of the reader more than 
for an exhibition of the skill of the printer or type-founder. 

De Yinne.—" The Practice of Typography.” 

The large amount of time spent by millions of people in reading makes the 
question of dearness of type one of enormous importance, though it has 
hitherto been almost unnoticed by the public. It is quite as necessary 
that the characters should be plainly dissimilar in form and appearance as 
that a face should be used as large as the nature of the work will permit. 

Legibility is a complex subject, since it is affected by many different 
factors, amongst which are :— 

x. The size of the characters. 

2. The amount of space between succeeding lines (or the amount of 

leading). 

3. The amount of white between the main strokes or in the counters. 

4. The length of the printed line. 

5. The resemblance of some characters to others. 
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6. The presence of unnecessary lines or marks, ornamental or otherwise. 

7. The frequency of kerns in certain characters. 

8. The quality of the paper and its colour. 

9. The colour of the ink. 

10. The capacity of the paper for reflecting light. 

n. The illumination. 

12. Irradiation. 

The subject has been studied by many oculists and professors of hygiene, 
amongst whom may be cited Dr. Sanford, Dr. Javal, of France, Dr. Cattell, 
of Leipzig, and Dr. H. Cohn, of Breslau. 

TYPE, LEADING, AND LENGTH OF LINE FOR SCHOOL-BOOKS. 

Size of type and leading .—The important influence which the size of 
type and the style of printing used for school-books may ultimately have 
on the eyesight of the people has been investigated in considerable detail. 
The authorities quoted describe the size of type and the amount of leading 
which they recommend in terms differing from those of the printer. They 
deal with that which they actually see and the “ size” of the type quoted 
in their researches is the gauge of the lower-case m; what they term the 
“ leading ” is' the distance between successive lines of lower-case small sorts, 
or in other words, the size of the actual body plus the thickness of the lead 
and minus the gauge of the lower-case m. 

The influence of school-books upon eyesight was investigated recently 
by a committee of the British Association and the report based on this 
inquiry, to which oculists, medical officers of schools, directors of education, 
teachers, publishers, printers, and typefounders have contributed, contains 
suggestions for standardizing the typography of school-books. This report 
deals with the causes of myopia and other eye-defects and it discusses the 
technical and trade aspects of the typographical products as well as ques¬ 
tions of paper and ink; moreover it devotes particular attention to legibility 
and to the sizes of type most suitable for school-books. In the report 
the gauge of the small sorts is defined as the " minimum height of face of 
short letters " and " by ' interlinear space ’ is meant the vertical distance 
between the bottom of a short letter and the top of a short letter in the 
next line below.” 

Length of the printed line .—Since the surface of the printed page is a 
plane, it follows that the ends and the centre of the line are at different 
distances from the eyes and that this difference increases with increase in 
the length of line. The continual change of focus required to accommodate 
the eye to these different distances is more trying and harmful to the vision 
than is its transverse movement in following from character to character. 
It is recommended that the length of line should not usually exceed 4 inches 
in books of io-point type and upwards, and that this maximum should be 
reduced in proportion to the body if smaller sizes are used. 
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RECOMMENDATIONS OF DR. COHN FOR TYPE FOR SCHOOL-BOOKS. 

It has been advocated by Hr. Cohn that larger type should be used in 
the books to be read by children in their earlier years, and he makes the 
following recommendations to which have been added the nearest ordinary 
type sizes and actual thicknesses of leads :— 

For the first year children should read 
from type of. a gauge “ at least 2-6 mm. 
with leading of 4-5 mm.,” in other words, 
the gauge of the m should exceed 0-102 in. 

18-point with 4-point leads ; equivalent to an 18-point face on a 
22-point body. 

For the second and third years they should read 
from type of a gauge “not smaller than 2 mm. with 
leading of 4 mm.,” in other words, the gauge.of the m 
should exceed 0-079 in. 

14-point with 4-point leads; equivalent to a 14-point face on an 
18-point body. 

For the fourth year they should read from type of a gauge 
"at least i-8 mm. with leading of 3-6 mm.,” in other words, 
the gauge of the m should exceed 0-071 in. 

12-point with 3-point leads; equivalent to a 12-point face on a 
15-point body. 

After the fourth year the size of type used should have a gauge “ which 
should not be less than r6 mm. with leading of 3 mm.,” in other words, the 
gauge of the m should not be less than 0-063 in. 

io-point with 3-point leads, equivalent to a xo-point face on a 
13-point body. 

RECOMMENDATIONS OF THE BRITISH ASSOCIATION COMMITTEE. 

The minimum width recommended for the characters is given in terms 
of the a-z length, and increases progressively with decrease of body-size 
from 11 ems for 24-point to 14 ems for io-point. 

The maximum length of line recommended is 4 inches for 18 point and 
3f inches for the smaller bodies. 
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The examples given in the supplement to the British Association 
Committee’s report are, in several instances, considerably larger in gauge 
and interlinear space than the minima recommended in the typographical 
table given in the body of the report. The sizes and interlinear spaces 
recommended are based on age-periods of the child and are as follows — 

Children under seven years 
should read from type of a gauge 
of “minimum 3'5 mm. with mini¬ 
mum interlinear space of 5 mm.” 

22-point with 3-point lead. 

Children aged seven to eight years should 
read from type of a gauge of “minimum 

2- 5 mm. with minimum interlinear space of 

3- 6 mm.” 

18-point with i-point lead. 

Children aged eight to nine years should read from 
type of a gauge of “ minimum 2 0 mm. with minimum 
interlinear space of 2 mm.” (? 3 mm.). 

i3f-p°int with i-point lead. 

Children aged nine to twelve years should read from type 
of a gauge of “minimum r8 mm. with minimum interlinear 
space of 2 mm.” (? 2-4 mm.). 

12-point solid. 

Children above 12 years of age should read from type of a gauge of 
“minimum i - s8 mm. with minimum interlinear space of r8 mm.” 

11-point solid. 

In the third and fourth instances given the figures for the interlinear 
spaces appear to be misprinted in the report, and the specimens here set 
up have been corrected in this respect so as to bring them into harmony 
with the other specimens shown; the selection of these faces, as well as 
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of those illustrating Dr. Cohn’s recommendations, has involved the 
measurement and examination of a large number of faces to obtain 
examples in agreement in both dimensions. 

The influence upon the style of character arising from the manner in which 
payment is made to the compositor. —In Great Britain the payment of the 
compositor is by the thousand ens, and the scale of payment is increased 
with reduction in body-size. Nonpareil costs some xa per cent more for 
composition than is paid for founts ranging from- english to brevier, and 
pearl 25 per cent more than for these larger bodies. The effect of this 
scale of payment is to discourage the use of extended faces. 

This system presupposes that the a-z length is the same for all founts, 
and consequently the printer prefers to use those founts which will enable 
the maximum of matter to be composed for a given outlay. In France a 
much fairer system prevails, based on the filling of the measure with the 
alphabet repeated as far as it may go, and basing the scale of payment on 
the actual number of letters thus found to be contained in the line. The 
result is that the French faces are much more open, and can have more 
white between the letters, with the corresponding reaction that more white 
is actually allowed between the lines. 

From the foregoing paragraph, the authors do not mean it to be inferred 
that the French do not make use of any condensed faces—for, as a matter 
of fact, some of the French faces are even more condensed than anything 
met with in display founts in this country—but that, taking the body type 
of French books, they are on the average composed in more-extended faces 
than a similar average of English works would show. 

Amount of white between the main-strokes and in the counters. —The forms 
of character which are most easy to read are those in which an ample amount 
of white is allowed between the main-strokes and in the counters; in¬ 
sufficient attention has hitherto been paid to the importance of using faces 
which are not too greatly condensed, and the above specifications for type 
for school-books should be amplified yet further, by the condition that 
the a-z length should not be less than r3 ems, and. that the normal space 
between words should not be less than the en quad. 


RESEMBLANCES. 

Resemblance of some characters to others. —The ordinary latin character 
generally adopted on the Continent of Europe, in England, her colonies, and 
in America, is fortunately more legible than many other forms of character, 
but even in its most common form—the roman lower-case—it suffers from 
the disadvantage that some of the letters of most frequent occurrence axe, 
in reading, easily mistaken for each other. Thus it is found that the 
members of the following pairs, or groups, are specially liable to be mis¬ 
read : e for o or c ; n for u ; i for 1 ; h for b, and a for s. In all these 
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cases it is evident that the similarity of form is very largely, if not entirely, 
responsible for the confusion which arises. 

The authors have investigated a large number of cases by the following 
method. From careful measurements, made by means of the micrometer 
- microscope on new type, the characters were drawn out to a scale 45 times 
full size; the resulting drawings for the combination considered were then 
superposed, and the area common to both as well as the areas peculiar to both 
were measured by means of the planimeter. The size of body taken in 
each case was 12-point; the unit of area for the dimensions being that of a 
square haying its side equal to o'ooi inch (or an area equal to 1 millionth of a 
square inch). The ratio that the sum of the areas peculiar to the individual 
characters bears to the sum of the total areas of the two characters, which 
may be termed the legibility coefficient, was calculated. If 100 per cent 
is taken as perfect legibility (in the case where there is no coincidence), then 
the difference between the 100 per cent and the legibility coefficient may be 
termed the illegibility coefficient. To obtain an accurate idea of the influence 
exercised by each of the characters examined on the illegibility as a whole, 
the illegibility coefficient was multiplied by the recurrence of the character as 
given in the fount bill, and the product termed the illegibility factor. The sum 
of these illegibility factors divided by the total recurrence of the characters 
under consideration gives the mean illegibility coefficient. By this method 
the influence of different styles of face can be compared, provided other 
conditions are sensibly constant. For this reason the faces shown in the 
illustrations were selected for this investigation, as they had as nearly 
as possible the same dimensions in gauge, main-stroke, hair-line, and set 
width. How far these conditions result in uniformity can be measured 
by the ratio of the total area of the face of the character to the cross- 
section of the type. This figure given as a percentage has been termed 
the blackness. It is obvious that with increasing blackness, other con¬ 
ditions remaining constant, the coincident areas will increase and the 
legibility coefficients will decrease, and conversely with decreasing black¬ 
ness the coincident areas will decrease and the legibility coefficients will 
increase. If there is no coincidence to consider, the actual legibility may 
be assumed to vary directly as the blackness; hence the best comparative 
figure will be obtained as the product of the mean legibility coefficient 
by the mean blackness; this the authors have styled the specific 
legibility. 

In the tables which follow, the legibility of the combinations quoted 
above has been investigated for the following faces: modem, old-style, 
blackfriars, sans serif, and German Frakttir ; a comparison of the relative 
merits of these for eleven of the worst characters or seven of the worst 
combinations was effected in this manner. The results are given in 
detail in tables 32 to 40, and the drawings of the superposed characters 
from which the measurements were made are shown in reduced size in 
figs. 124 to 140. 
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The long s (f) compared with f gave, in the same modem face, a 
blackness of 20'i per cent, and a legibility coefficient of 274 per cent. 
This is a much lower coefficient than in any other of the latin characters 
and the influence on legibility effected by the. abolition of the long s (f) 
can be appreciated; see fig. 124. 

The modern face chosen for investigation is one prepared by the authors 
with serifs having the same thickness as the serifs of the old-style fount 
under investigation; it is, therefore, a fount which has been made 



specially legible by this modification. If a modern face had been chosen 
with the thin hair-line serif, referred to as the weak feature of modern, 
its inferiority as compared to the old-style would have been brought out 
more markedly. Actually the figure found for the specific legibility of 
this modem face is slightly greater than that for the old-style face investi¬ 
gated, although the legibility coefficient is much lower. 

The values of the legibility coefficients given in the tables bring out 
clearly the inferiority of modem as compared with old-style and of old- 
style as compared with a face like the blackfriars, in which legibility of the 
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lower-case was specially sought. Popular belief holds the sans serif, or, 
as it is popularly called, block letter, to be very legible, but to printers, 
and especially to those who do much display work, this view is known to be 
erroneous. The blackness is unavoidably greater than in the other faces 
examined, but the legibility is more than proportionately decreased. 

The results obtained by this method might be extended to the remainder 
of the lower-case, the characters being grouped thus : hk ; fj ; vy ; dq ; 
gp ; rt; mw; and xz ; but the influence of these on the total legibility 




Fig. 125 .—Illegibility : old-style, lower-case. 
About 13 times full size. 


would not be very great, for the combinations already investigated account 
for 650 out of 1000 lower-case characters. 

It is apparent from the illustrations that a heavy serif adds con¬ 
siderably to the non-coincident areas of the il, un and bh pairs of lower¬ 
case characters. Absence of the serif increases the similarity of capital 
letters more seriously as will be seen by comparing the examples FP, BR, 
given in fig. 133, p. 176, with the lower-case pairs shown in fig. 127, p. 168. 

The combinations 3-5 and 6-8 of figures similarly treated (fig. 129, 
p. 172) show the superiority of the modem form over the old-style and 
sans serif, even though the particular example of old-style figures given 
here has been modernized with a view to increased legibility. 
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The method shows plainly the influences which produce the greater 
illegibility in the German Fraktur type. Whereas, in the faces which have 
been compared, the minimum legibility coefficient in blackfriars is if'i 
per cent, in old-style it is X5‘9 per cent, in modern it is 8 - i per cent, and 
in sans serif it is 10-4 per cent, but in the German Fraktur it falls to 2'6 per 
cent with the next lowest 6 2 per cent. In a 12-point face the difference 
between f and f is less than 80 millionths of a square inch ; for a ro-poirit 
face the figure falls to 55; for 8-point to 36, and for 6-point to less than 



Fig. 126 .—Illegibility : blackfriars, lower-case. 
About 14 times full size. 


20 millionths of a square inch. The double letters compounded of these 
characters add still further to the illegibility of this face ; the lower-case tt 
and u differ merely by the transference of a small oblique hair-line from top 
to bottom, while the thickening of the ends of the strokes and the addition 
of the fine unnecessary serifs in many cases render these hair-lines shorter 
and less easy to distinguish. Many foreigners who attempt the study of 
the German language are seriously troubled by the illegibility of its litera¬ 
ture, which has been aptly described as being “ cursed with a blinding 
lettering." Not only is the German Fraktur lower-case of inferior legibility 
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to latin in the case of the combinations already considered, but other pairs 
and groups have very small legibility coefficients; the combination mil), fig. 
128, has a legibility coefficient of only X2‘3 per cent, r and x differ only by a 
hair-line, while other very illegible combinations are at), Ift, ttty, gc|, and ij. 

The comparative results proved so interesting that the same method was 
applied to the three worst combinations CG, OQ, and BR, and one other 
combination, XZ, of capitals in each of the roman faces above considered. 




The results are given summarized in table 38, and the characters are shown 
combined in figs. 130 to 133. These show a nearly uniform legibility co¬ 
efficient of about I5'3 per cent for the three worst cases in modern, old- 
style, and blackfriars, and a legibility coefficient of io'2 per cent or only 
two-thirds as great in the case of sans serif. It may be some comfort to 
motorists to know that the form of the characters and figures selected for 
car numbering by the governments of this and other countries is less legible 
than many others which might have been chosen; in fact, it would be 
difficult to improve them in the direction of greater illegibility except by 
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combining German Fraktur capitals with the existing sans serif figures. 
The German Fraktur capitals show an average legibility coefficient of only 
3'8 per cent for the three worst cases, a figure which compares with the 
corresponding figures for latin faces even worse than does that obtained for 
the lower-case. Amongst the capitals the combinations d®, D0., SB33, and 
S3 are shown in fig. 134, page 178; 9llt, 9J8t, 2)138, and (3)© are also 
bad examples; these sorts are of very much greater frequency than 32 and 
§) which have more distinctive forms. 






Fig. 128 .—Illegibility : German Fraktur, lower-case. 
About I2j times full size. 


From certain improvements that are steadily coming about in many of 
the newer faces of Fraktur in Germany, the authors feel confident that 
influential and far-seeing forces among the Germanic peoples are modifying 
the form of their typographical characters in such manner as to reduce the 
effect of the exacting demands made by it upon one of the most valuable 
of all national assets: the eyesight of the people. 

There is yet another consideration that ought to weigh with Germans 
and that is that not infrequently their literature is neglected owing to the 
form in which it is presented to the world, see p, 190 ; for difficult though 
















rendered needlessly repellent by the retention to so great an extent as still 
prevails of a most irrational and eye-wearying medieval script.” 
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These improvements in the more modem Fraktur may be summed up 
generally as tending to the reduction of the redundant fine inclined serifs, 
to the thickening of the hair-line where this forms the sole difference between 
different characters, and to the exaggeration of the small peculiarities which 
alone enable like characters to be distinguished from each other. It 
is, however, a pity that the Germanic peoples cannot make up their minds 




at one fell swoop to do away with their beautiful, but, from a hygienic point 
of view, pernicious character. 

Turning from these faces to the greek face, the worst examples in the 
lower-case, v v and £ £, table 39, and fig. 135, compare very favourably 
with latin faces. It is only in a few of the combinations of capitals, 
A A and ( H ) O, that the illegibility approaches that of the latin, while, in 
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The character generally used in Russia excels 


the German Fraktur 
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in the illegibility of a few lower-case sorts. The III, m, and the H, H, n, 4 
combinations have been compared; the four last characters are all liable 
to confusion with each other, table 39 and fig. 136. The legibility co¬ 
efficient of the III and m combination is only 1-4 per cent, being the smallest 



found by the authors. It would be easy to improve the legibility of the 
Russian upright character: the U could be made readily distinguishable 
by adopting the heavy inclined stroke with the thin upright strokes of the 
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latin N; the tails of 4 and 14 could be made into ordinary descenders 
and the inside lower serifs of 4 shortened or removed. Russian italic is 
less legible than the upright character and in writing it is necessary to 
place additional horizontal strokes above and below several lower-case 
letters in order to prevent misreading. 
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In Hebrew the two worst combinations D (mem, final form) and D (sa- 
mech), and a (gimel) and 3 (nun), give low legibility coefficients, the average 
of the two combinations being below 6 per cent, table 39 and fig. 137. 
Apart from the combinations investigated there is also great similitude 




Fig. 



between 3 (beth) and a (caph); 1 (daleth), -j (caph, final) and a (resch); 
n (h&) and n (cheth); 1 (vau), t (zain) and | (nun, final); and to a somewhat 
less extent between some other sorts. 



The devanagari character, which is so largely used for many of the 
languages of India, also suffers badly from illegibility. This is greatly due 
to the fact that most of the characters comprise an unbroken horizontal 
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main-stroke and a vertical main-stroke. This characteristic is so prevalent 
throughout the individual characters and the combined characters as to 
serve as a diluent to what would otherwise be distinguishing portions of 


TABLE 40 .—Illegibility of devanagari and arabic characters; figs. 138, 139. 



the letters; the interruption of the horizontal line occurs in only two of 
these which, when the character is used for the Hindi language, appear to 
the extent of only about two per cent. The comparisons are shown in 
table 40 and fig. T38. 
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In aiabic, legibility is greatly dependent on the dots and their com¬ 
binations, table 40 and fig. 139. This character, if it were freed from the 
complication of the small vowel signs and were made less inclined, would 
be one of the most legible scripts. Amongst oriental peoples, especially 
those who axe Mohammedans, this face is so largely used that its im¬ 
provement in the direction of increased legibility, easier composition, and 
diminished kerning, would enable it to take a very much higher rank than 
at present. Excessive kerning necessitates the use of soft metal, which 
gives a poor printing-surface, and, by the yielding of the type, decreased 
legibility. The influence of modern mechanical methods in diminishing 
this evil is a great aid to the obtaining of clean, clear printing. 

The question of legibility is not merely confined to ordinary letters, 
whether lower-case or capitals, roman or italic, but also is affected by 



Fig. 140.— Illegibility; French lower-case accents; -points. 
About 14 times full size. 


the use of the accents which are common to most Latin languages. In 
French, the lower-case e is used in three accented forms, e, e, e, as well as 
unaccented, some other letters such as a and u are used in two accented 
forms, also unaccented, while the c is used with and without the cedilla. 
For the same lower-case e that is shown in various combinations in fig. 124, 
the area of which is given in table 32 as 1704 units, each a square having 
a length of side of o'ooi inch, or an area of one-millionth of a square inch, 
the respective areas of the accents, fig. 140, are : acute 240, grave 320 and 
circumflex 340 units; whence the ratio of the additional area to that of the 
original character varies from 14 per cent to 20 per cent, averaging about 
175 per cent. The lower-case c of the same fount having an area of 1521 
units has a corresponding area for the cedilla of 380 units or 25 per cent of 
the original character. The table shows that the non-coincident areas in the 
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comparison, of the ordinary character with the accented character usually 
differ by as great an amount as exists between the c and e. 

Common to nearly all European languages are the points, and 
frequently very little difference exists between the full point and the comma. 
In the fount which has just been considered, the area of the full point 
or period, fig. 140, measures 214 units, which is already less than the mini- 
mum non-coincident area met with in the investigations of this fount. 
The difference between the full point and the comma, that is the area of 
the tail of the comma, amounts to only 160 units, and although this area 
is about 75 per cent of the area of the full point it is a difference which is 
small compared to the minimum non-coincident area existing in the lower¬ 
case. As a percentage difference it becomes more serious in differentiating 
between the colon and the semicolon, since the added tail in this case only 
affects the total area to the extent of 37 per cent. The difficulty in recog¬ 
nizing the difference between a comma and a full point is not, however, 
so great as the difficulty in recognizing the difference between the long s (f) 
and the f, because it usually happens that the full point is followed by an 
em quad instead of by an ordinary space; and consequently, in running 
matter, the full point, except when it occurs at the end of a line, can be 
more easily recognized by the space which follows it than by the absence 
of the tail of the comma. 


INFLUENCE OF PARTS OF THE CHARACTER ON LEGIBILITY. 

The aid afforded by the various parts of a character in securing legibility 
can be investigated to some extent by cutting the character in halves and 
comparing each half with the corresponding halves of other characters. 
If we take a horizontal line passing through the centre of the small sorts, 
a suitable halving will be obtained, and if another character of each sort is 
similarly divided by a vertical line into two equal halves, the tops, bottoms, 
lefts and rights of each can be compared. Taking an ordinary roman face, 
modem or old-style, we find that the number of characters which retain 
sufficient difference of detail to be still recognizable is as follows :— 


26 

26 




Left. Right. 

19 19 

15 22 


Total 


3° 38 34 41 


Thus a greater number of characters are recognizable by peculiarities at 
the bottom or on the right side. Now if a line of type is taken and cut 
horizontally through the middle of the small sorts, and the two halves 
compared, it is found that the print from the top half is quite easily 
legible while the print from the bottom half can only be read with difficulty, 
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fig. 141. The reason for this can be seen at once if the frequency of occur¬ 
rence of the letters is taken into consideration. If the above characters 
(lower-case and capitals) are arranged in order of frequency of occurrence 
and the first fifteen are taken, it is found that out of a total of 1000 characters 
these will aggregate about 650 ; of the 650, as many as 550 (or more than 
one-half the original matter) are recognizable from the top halves while only 
275 (or slightly over one-fourth) are recognizable from the bottom halves. 
This supports the view that legibility is largely dependent on the easy recogni¬ 
tion of frequently-occurring sorts, and that the slight difference between the 
lower-case e and c, in most cases only a hair-line, is a bad feature. De 
Vinne makes this line horizontal but much heavier. In the blackfriars 


Upper Half. 

This half can be read without much difficulty. 

Thi= half n ho rood without m„r-h Hiffioolh, 


The other half is relatively much harder to read. 


Fig. 141 .—Comparison of legibility of upper and lower halves of type. 


face, produced under the direction of one of the authors, this line is made 
not only heavier, but also inclined in the manner adopted by William Morris 
in his golden type, thereby further increasing the legibility. A modification 
of this fount was introduced into America and is known as jenson; the 
legibility of the golden type, however, is usually marred by the practice 
of spacing very closely so as to obtain greater uniformity of tint in the 
printed page. 


THE LINE FOLLOWED BY THE EYE. 

Several experimenters have examined the position of the imaginary 
line which the eye of the reader follows in forming mental pictures of 
words, but no definite conclusions based on actual measurements have so 
far been given. The problem is one of great importance to the designer 
of type, because the actual impression made on the eye by the same 
amount of ink, differently placed relatively to the imaginary line along 
which the eye travels, is different. 

The authors have considered this aspect of the subject, and believe 
that much can be learned from the resultant character which is obtained by 
combining all the lower-case sorts, taken in the proportions in which they 
occur in the English fount scheme. The resultant optical effect of the 
lower-case letters so combined into the geometric mean of the whole of 
their printed impressions is shown in fig. 142. In this figure the external 
rectangle gives both the body and the set of the mean resultant type stem 
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for an investigation carried out on the 12-point old-style fount used in 
fig. 125 ; this being one of the most legible faces available. To obtain 
the diagram shown, enlarged drawings of the whole of the lower-case sorts 
and of the f-ligatures were measured horizontally for the breadth of each 



stroke, and were also measured for the distance of the centre of each stroke 
from the left-hand side of the boundary of the type at each of the 31 
ordinates indicated by the short horizontal lines. The true width of 
each stroke was then multiplied by the frequency of occurrence reckoned 
as a percentage of the whole of the sorts under investigation; thus the 
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widths for parts of the letter e were multiplied by H'56 per cent, for t 
by 8 - 26 per cent, for a by 7^44 per cent, and so on. The sum of all the 
reduced widths so obtained for the abscissae at each of the horizontal 
lines marked at the sides of the figure, gave the corresponding mean width 
of the inked impressions. The position of the centre of each of these 
different dimensions was obtained by treating each measured part of the 
impression as having a reading-value proportional to the product of its 
width multiplied by its frequency of occurrence. By the usual engineering 
method of taking moments about a given point, in this case on the left- 
hand boundary of the type of the respective characters—that is about 
a point in a line corresponding to the left-hand boundary of fig. 143—by 
the summation of these moments and by the division of the total by 
the aggregate reading-value of all the sorts, that is by 100, the position 
was found for the centre of each of the mean widths previously obtained. 
Some two thousand individual measurements and over two thousand 
calculations were involved in obtaining the illustration of the resultant 
mean figure for the lower-case characters. 

The preponderance of blackness due to the small sorts can be clearly 
seen, as can also the relative magnitude of the blackness due to the ascenders 
and descenders respectively; the influence of the latter is so small that if 
the figure were reduced to 36-point the line representing the descenders 
would be of the minimum thickness capable of printing an unbroken line. 
The outer lines give the body and the set of the resultant type. 

The position of the centre of gravity of the area is shown by the inter¬ 
section of the white cross-lines ; it is situated above the centre of the 
gauge of the small sorts, which it divides approximately in the ratio 
of 5 : 4. 

A comparison of this figure with fig. 141 shows that the eye does not 
follow the line of maximum blackness, but travels along a line passing either 
through the centre of gravity of this figure or above it; those features of the 
type which distinguish one character from another being more apparent in 
the upperthan in the lower portions of the small sorts. Reference to fig. 135, 
p. 164, which was prepared from the same type face, shows some instances 
’ of this as well as one of the two ambiguous cases (h-b, i-j) in which the 
upper half of an ascender fails to determine the character. 

OPERATIONS INVOLVED IN THE PROCESS OF HEADING. 

Dr. J. McKeen Cattell, of the Psychological Laboratory of the University 
of Leipzig, in his article on " The Inertia of the Eye and Brain,” published 
in " Brain,” has made an important contribution to the subject of 
legibility. 

He has analysed the time taken for the complete process of reading, 
divided into the various operations involved by the eye and brain re¬ 
spectively, and has further investigated the sensitiveness of the retina to 
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various colours. He found the eye most sensitive to orange light, the 
sensitiveness decreasing through blue and yellow to red, green, and violet, 
the eye being less than one-fourth as sensitive to violet light. He then 
investigated the sensitiveness of the retina for letters and words, using a 
similar method of exposure through a drop-shutter. He made some 15,000 
observations and found that the sensitiveness of the retina in the same 
observer was by no means constant. In his tests he took separate letters 
and words of from four to eight letters, and obtained the relative times in 
which different kinds of letters were legible. He found that small latin 
letters were slightly less legible than capitals, and that the german letters 
were considerably less legible than the latin letters, the same applying to 
words in English and German set in the respective characters. He sums up 
his observations as follows :— 

" Reading is one of the largest factors in our modern life, but at the same 
time a thoroughly artificial act. Here, as everywhere in nature, the 
organism shows its power of accommodating itself to its environment, but 
the large percentage of children who become shortsighted and weak-eyed, 
and suffer from headaches, gives us sharp warning, and puts us on our guard, 
lest these diseases become hereditary. Considering the immense tension 
put of necessity upon eye and brain, it is of the most vital importance to 
relieve them by using the printed symbols which can be read with the least 
effort and strain. Experiments are not necessary to show that books 
(especially school-books) should be printed in large clear type, but experi¬ 
ments, such as I have described, may lead us to determine the most favour¬ 
able type. It seems probable that the use of two varieties of letters, capital 
and small, is more of a hurt than help to the eye and brain. All ornaments on 
the letters hinder, consequently the German type is injurious. The simplest 
geometrical forms seem the easiest to see. The lines must not be too thin; we 
seem to judge the letters from the thick lines, and it is doubtful whether it 
is advantageous to use thin and thick lines in printing. From all these 
considerations it seems that our printing-press has not improved on the 
alphabet used by the Romans. Our punctuation marks are hard to see, 
and, I think, quite useless. It seems to me far better to replace (or at all 
events supplement) them by spaces between the words, corresponding in 
length to the pauses in the thought, or, what is the same thing, to the 
pauses which should be made in reading the passage aloud. Such a method 
of indicating to the eye the pauses in the sense would not only make reading 
easier, but would teach us to think more clearly.” 

In the opinion of the authors this proposal has many merits, but it is 
subject to one grave disadvantage. The spacing of the different lines of 
printed matter must necessarily vary in order to keep the length constant, 
and any such system would require that the space used to denote the pause 
for the comma should, at least, be equal to a noticeable increase on the 
widest ordinary spacing, and a substantially larger maximum would be 
required to correspond to the long pause given for the period. 
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Dr. Cattell further observed that not only are some type harder to see 
than others, but the different letters in the same alphabet are not equally 
legible. He made a further series of experiments on capital latin letters 
in which each letter was used 370 times: Out of the trials W was found 
the most easily legible, being read 241 times, whereas E was only read 
correctly 63 times. It is unfortunate that, as in the case of many other 
eye specialists, the capital letters should be chosen for such experiments 
instead of the more frequently-occurring lower-case sorts, since the ratio of 
occurrence of lower-case to capitals, in the English language as printed, is 
generally greater than nine to one. 

Dr. Cattell goes on to say :— 

" The great disadvantage of having in our alphabet letters needlessly 
difficult to see will be evident to every one. If I should give the probable 
time wasted each day through a single letter as E being needlessly illegible, 
it would seem almost incredible; and if we could calculate the unnecessary 
strain put upon eye and brain, it would be still more appalling. Now that 
we know which letters are the most illegible, it is to be hoped that some 
attempt will be made to modify them. Our entire alphabet and ortho¬ 
graphy needs recasting: we have several altogether useless letters (C, Q 
and X), and there are numerous sounds for which no letters exist. In 
modifying the present letters, or introducing new forms, simplicity and 
distinctness must be sought after, and experiments such as these will be the 
best test. 

" Experiments made on the small letters show a similar difference in their 
legibility. Out of a hundred trials, d was read correctly 87 times, s only 
28 times. The order of distinctness for the small letters is as follows: 
dkmqhbpwuljtvzrofnaxyeigcs. As in the case of the capital 
letters, some letters are hard to see (especially s, g, c and x) owing to their 
form; others are misread, because there are certain pairs and groups in 
which the letters are similar. A group of this sort is made up of the slim 
letters i j 1 f t, which are constantly mistaken the one for the other. It 
would not, perhaps, be impossible to put X. in the place of 1, and the dot 
should certainly be left away from i (as in Greek). It seems absurd that 
in printing, ink and lead should be used to wear out the eye and brain. 

I have made similar determinations for the capital and small German 
letters, but these should be given up. Scientific works are now generally 
printed in the Latin type, and it is to be hoped that it will soon be 
adopted altogether. At present, however, it is impossible to get the works 
most read, Goethe’s works, for example, in Latin type.” 

It is interesting to compare the results arrived at from observations 
by Dr. Cattell with those obtained by the authors as the result of direct 
measurements of the characters themselves. 

Another condition, which appears to have been almost entirely absent 
in the tests carried out by the distinguished experimenters whose 
researches the authors have mentioned above, is that produced by 
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adjacent letters or combinations of letters, particularly those which imme¬ 
diately precede and follow the character under examination for legibility. 
For example, the effect produced by the vertical main-strokes of d.and b 
in the combination dob would tend to give a very different average 
result when read from the same distance as the same letters placed in the 
order bod. The same reasoning would obviously apply to all those 
combinations which have formed the subject of the authors’ investigations. 

In making these remarks the authors have no thought whatever of 
belittling the extremely valuable research work already carried out, but 
only have in mind the desirability of further research on legibility, 
especially that of the lower-case sorts, of one or two of the faces most 
commonly in use and in some of the combinations in which characters are 
most liable to be confused with each other. 


ILLUMINATION AND REFLECTION. 

The quality of the paper, its colour, and the colour of the ink. —The quality 
of the paper has an important bearing on legibility, because a rough surface 
will of necessity take the surplus ink irregularly from the bevelled edges of 
the characters and thus produce an irregular appearance in the same sorts ; 
on the other hand, excessive smoothness is inseparable from the reflection 
of light, which has grave disadvantages. The best effect is secured by 
having the greatest contrast/ and for this reason the ink should be 
perfectly black and dead in colour, and the paper as white as possible. 
Yellow and grey tend to diminish the contrast and are unfavourable, while 
pink and red are actually harmful to the sight. In the search for a dis¬ 
tinctive colour which should be the least harmful to the eyes, the late Sir 
George Newnes consulted many of the highest authorities, and finally adopted 
on their recommendation the fight green shade of paper on which the 
" Westminster Gazette ” has for many years been printed. In cases where 
much writing has to be carried out on forms printed on coloured paper, it, 
is advisable that the tints selected should be light and should be chosen 
from the green to the violet end of the spectrum. Connected with the problem 
of colour of paper is that of the colour of ink, which should be chosen as dark 
as possible, and for the sake of contrast should contain the complementary 
colour when intended for use on coloured paper. Printing in fight blue, or 
green, on white paper should be avoided, as the contrast is insufficient. 

'Reflection of light, and illumination. —The question of reflection of light 
from the paper has still greater importance now that artificial light is so 
much used in reading. A highly-surfaced paper is required for printing 
the half-tone and process blocks with which many high-class papers, 
magazines and books are illustrated; in some instances the illustrations 
are printed on separate sheets or plates of high-surface or art paper so as 
to permit of the use of a non-rcflecting paper for the subject matter of the 
work. The increase in the use of high-surfaced papers demands that the 




193 TYPOGRAPHICAL PRINTING-SURFACES. 

lighting of all rooms used for study should be as diffused and as uniform 

as possible. 

Irradiation .—This factor also plays an important part in the legibility 
or illegibility of various forms of character and styles of type, but its 
effects are largely spread over and accentuate the reactions due to the other 



Fig. 143 .—Irradiation producing illusion of size. 


causes enumerated above. It produces illusions in respect to size of figure 
and thickness of line which can be seen in fig. 143, in which the squares 
are of the same size though the large black square appears to be smaller 



Fig. 144 .—Irradiation producing illusion of tint. 


than the large white square and the small white square larger than the 
small black one. 

Another disturbing effect produced by black areas closely spaced on a 
white ground is that shown in fig. 144 ; on looking at this it will be seen 
that misty grey patches appear to form at the intersections of the white lines. 





CHAPTER XII. 


PUNCH-GUTTING. 

“ Letter-Cutting is a Handy-Work hitherto kept so conceal’d 
among the Artificers of it, that I cannot learn any one hath taught 
it . any other ; But every one that has used it, Learnt it of his 
own Genuine Inclination." 

Mo:ton’s Mechanick Exercises. 

10-point bloch/riars italic ( Blackfriars. formerly Wicks). 

So true is the quaint old quotation given at the commencement of this 
chapter, that but one other writer besides Moxon himself is known to the 
authors as having dealt technically with punch-cutting. It seems hardly 
credible that Up to the end of the nineteenth century the only two books 
that deal fully with this important matter, the very basis of all 
typography, should be that of Moxon in 1683 and that of Fournier in 
1764. Fournier, an original copy of whose beautiful work the authors 
have the good fortune to possess, states that in France up to his time no 
description of punch-cutting had been written ; and he was apparently 
unaware of the existence of Moxon’s work in English, for he says : “ L’Art 
de la Gravure des Caracteres n’a jamais 4t6 decrit." 

A great deal of attention, which he rightly characterizes as of no prac¬ 
tical value, had been given to the designing of letters upon geometric 
principles, -these principles themselves being based on the proportions 
of the human form. In 1240 was published the striking mathematical 
and arithmetical work of that wonderful wanderer, Leonardo of Pisa, the 
knowledge contained in it being drawn from Arabian sources ; and following 
him at a considerable interval came Lucas de Burgo or Padolus. There 
is little doubt that these writers exercised considerable influence on the 
mathematical researches of Leonardo da Vinci when that marvellous genius 
in a.d. xgoo, or possibly before that date, was making his series of studies 
of lettering and the design of letters based on arbitrary proportions of 
the human form combined with geometric figures. Albrecht Diirer on his 
second journey to Venice in 1505 probably became cognizant of Leonardo’s 
work, and he subsequently spent much time and labour in the elaboration 
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of the same idea. From this period onwards many authors, notably among 
them Geofroy Tory, a bookseller in Paris in 1526, yet further developed 
the idea, and by him and his successors it was carried to impossible lengths. 
Fournier rightly says that the judgment of letters should be by eye and 
taste, and that the idea of reducing their design to arbitrary geometric 
rules is absurd, and still more absurd the reduction of the larger squares 
and circles of the earlier designers to sizes so minute as to be beyond 
handling by aught save the imagination. All through this mass of drawing, 
of letterpress and of lettering, one looks in vain for any practical hints for 
the reduction of designs to useful steel, and for any practical suggestion 
whatever as to their further use for the production of punches or for any 
description of the process it would be needful to employ. 

Punch-cutting .—In the process of cutting a punch by hand, the end of 
a piece of steel about 2 inches long and £ inch square (in the case of pica 
and smaller bodies) is filed up square to two adjacent faces which have been 
squared up. This face is ground true on an oilstone by means of the 
jointer or stone-facer of hardened steel shown in fig. 145. The character 


Fig. 145 .—Jointer or stone-facer for punches. Half size, 

is then marked.out on the face of the punch with a scriber and the counters 
struck in by means of counter-punches used by hand with a hammer. 
The punch is kept true on the face by occasionally rubbing on the oilstone 
in the stone-facer, and the sides are trimmed off with gravers and engraving 
tools. The production of the work requires the continued use of a magni¬ 
fying eye-glass, combined with the artistic ability to produce the correct 
curves, and the accuracy to work to a limit of o'ooo3 inch. There are 
not many good punch-cutters, and it can be easily understood that a punch- 
cutter capable of working to .this degree of accuracy earns about £4 to.£6 
per week. Moreover, the amount of work finished by this method is not 
large, and the punches of a fount so cut by hand are found to cost on 
the average about fifteen shillings each: though to the engineer who has 
purchased a small complete alphabet of 27 punches with a set of 9 figures 
for 5s. or 6s., this cost, without further explanation, appears absurd. As the 
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engraving of the punch is proceeded with, the face is smoked and an impres¬ 
sion taken on a piece of fine-surface paper alongside an impression similarly 
taken from the corresponding standard character, the H, o, m, or p, 
according to the character which is being cut. The smokes are examined 
with the magnifier and the work continued till the result agrees to the 
desired extent. Since the punch is the first stage in the process, and from 
it a matrix must be obtained, in which again the type is cast, the problem 
is one of cumulative error. In the case of the punch, the very thin film 
of deposited carbon, forming the smoke, enables a higher degree of accuracy 
to be obtained than prevails with the inked impression made from the type. 
The hand-cut punch when finished has a long taper, from \ inch to f inch in 
length, and the bevels of the actual strike are seldom constant in slope, fig. 
146. Moreover, the face does not occupy a definite position relatively to the 
sides of the shank. Owing to the great expense of cutting punches by 
hand, the hand-cut punches for the vowels and the n are usually ground 



away flat on the back to enable them to be used in conjunction with 
separate punches for the accents. This first step towards economy in 
punches gives very unsatisfactory results. Figure 147 is a reproduction 
of an illustration in Fournier’s classic work, which plainly shows that 
this practice was well known in his day. 

Punch-cutting by machine.—The history of punch-cutting by machinery 
is not difficult to trace. According to De Vinne, Darius Wells, a printer 
of New York, abandoned printing in 1827 for the manufacture of wood type. 
To abridge the tedious work of cutting away, by means of hand tools, the 
counters and shoulders from the drawing on wood as had been done hitherto, 
Wells made use of a simple tool which he called the router. This was a flat¬ 
faced and half-round steel bit, still known by the same name, made to rotate 
at a high speed. The bit was suspended vertically, over the wood to be cut, 
by attachments made for raising it or depressing it at will. The block of 
wood to be made into a type was firmly fastened under the router, and the 
operator moved the cutter spindle round the pattern until every part of 
the counter and shoulder was removed. 
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Other machinery, with various 
improvements, was gradually intro¬ 
duced, and in 1834 William Leaven¬ 
worth of New York adapted the 
pantograph to the manufacture of 
wood type. The router in this case 
was driven at the very high speed 
of about 14,000 revolutions per 
minute, and cut the superfluous 
parts out of the design. Letters, 
borders and ornaments of all kinds 
are still made with Leavenworth’s 
machine, or improvements upon it. 

The routing machine used for 
the production of wood type carries 
a tracer' at the remote end of the 
pantograph and a high-speed cutter 
at the copying centre of the frame. 
In principle it is the same as the 
accurately made engraving machine, 
fig. 214, plate XIII, the still more highly 
developed matrix - engraving machines, 
figs. 211 and 212, plates XII and XI, 
and the direct-cutting pantograph, fig. 164, 
plate X. 

The earliest punch-cutting machine 
known to the authors is the Benton. 
It was of American origin and was patented 
in Great Britain by Linn Boyd Benton 
of Milwaukee in 1885. 

Though this machine was originally 
used for cutting master-type in type-metal 
for the purpose of producing matrices by 
electro-deposition, it was 
subsequently improved, 
and, known as the Benton- 
Waldo, was used for the 
cutting of steel punches, 





still i 


To 


Benton, therefore, undoubt¬ 
edly belongs the credit of 
priority in this field. 

The machine is an 
adaptation of the panto¬ 
graph, but instead of the 
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can be placed into position. Several of these heads are required for each 
machine, and they must be made interchangeable so that the axes of the 
milling, the roughing, and the finishing cutters all agree within the per¬ 
missible error. At the top of the frame is fixed the top gimbal-plate 5 in 
which is pivoted the outer gimbal-ring 6. At right angles to the fixed axis 
of the outer gimbal-ring -and in a plane passing through that axis are the 
centres of the inner gimbal-ring 7 to which the four slide-rods 8 are secured. 
These slide-rods are ground true and parallel and are a sliding fit in the 
lower outer gimbal-ring 9, the holes in which are fitted with bushes lapped 
true. The lower inner gimbal-ring 10 is pivoted to the outer gimbal-ring 
and also to the sliding head II, the axes of the centres being parallel to 
those of the upper gimbal-ring. The sliding head is fitted with large flanges 
above and below the adjustable slide-frame 12, the surfaces being ground 



true and parallel. The slide-frame has large vertical bearing-surfaces on 
the sides of the frame, and can be rigidly clamped at any desired height. 
The height is usually adjusted by bringing the frame down on a gauge 
13 of the requisite size placed on the stop 14. The four slide-rods 8 are 
rigidly connected at their lower ends to the follower-head 15, to which is 
secured the follower-stem 15a. The upper part of the follower-head is 
cup-shaped ; it catches the shavings which fall from the tools and so keeps 
the former 18 clear. The lower end of the follower-stem is bored up with 
an axial hole in which slides the follower-carrier 16 ; a spring 16a keeps the 
follower-carrier’ pressed down on the former 18. The end of the follower- 
carrier below the button fits into the holes in the larger followers 17, of 
which there are some twenty ranging from 3 inches to o’i3 inch in diameter; 
the end of the follower-carrier is O'lO inch in diameter, and some ten followers 
17a of smaller diameter fit inside the axial hole in the follower-carrier which 
then compresses the spring 16a to a greater extent. The sliding of the 
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follower-carrier in the follower-stem ensures exact proportionate movement 
of the punch when the axis of the follower-head is inclined to the vertical. 

The sliding head, fig. iji, is bored and lapped axially with the lower 
gimbals, and the chuck of hardened steel 19 fits in this hole ; it is prevented 
from rotating by a ground and lapped feather fitting without shake. On 
each side of the chuck are distance-pillars 20 shouldered at the top ends 
to receive the bridge piece 21 carrying the chuck setting-screw. The 
chuck setting-screw is fitted with a divided wheel; the divisions are 
figured on the top and milled in the edge as nicks by which a spring 
latch locks the wheel to the bridge, and each division corresponds to 
000025 inch of depth. Thus the chuck can be instantly removed, the 
punch inspected and accurately replaced as the work proceeds. Owing to 
the high degree of accuracy required, these machines formerly cost some 
£800 each. The authors recently found, however, that it was possible to 



Fig. 152 .—Roughing or chisel tool for punch-cumng machine. 
20 times full size. 


reduce this sum considerably, while obtaining the same degree of accuracy, 
in their improved punch-cutting machine recently patented. 

The form of milling cutter common to all the different punch-cutting 
machines described, is shown in fig. 153. It is parallel and about o'o6 inch 
in diameter. The other cutters used are the roughing and finishing cutters. 
These are of peculiar shape, the four faces being cylindrical; the cutting 
edges, which are formed by the intersection of each pair of cylindrical 
surfaces, are therefore elliptical. In the roughing cutter, which has a small, 
chisel edge, fig. 152, two opposite cylindrical faces have their axes in a 
plane different from that of the other pair. In the finishing cutter the axes 
are all in one plane and a pointed symmetrical cutter results, fig. 156. To 
obtain the cutting edges accurately true to position, a hardened steel rockcr- 
plate is used in conjunction with an oilstone dip. The rocker-plate is 
secured against its upper surface in the rocker frame, fig. 154, so as to 
admit of repeated regrinding to flatness. The oilstone slip is moved to 
and fro on the hardened steel surface which is cut away to clear the cutter. 
Both the rocker and the lathe-heads fit interchangeably on a watchmaker’s 
lathe-bed. The heads are divided into four divisions, so that each face of 
the tool can be brought uppermost, and while the oilstone is applied the 
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Fig. 154 .—Rocker sharpening appliance for the 
cutters used on the punch-cutting machine. 

body of the fount required. The punch is 
held in the chuck against these true faces of 
the stem by the pressure of two grub-screws, 
and then is rubbed down truly flat on an oil¬ 
stone, the chuck acting as the stone-facer 
described above. The first operation in the 
punch-cutting machine, after setting it to the 
proper reduction ratio for the fount, is to mill 
round the outline to the depth of strike de¬ 
sired ; a follower is used of the proper diameter 
to prevent the mill cutting away any of the 
beard. For this operation the parallel end-mill 

The roughing cutter is next used, and two 
or three cuts are taken round the periphery of 
the punch; this finishes the beard next to the 
shoulder. The depth of cut is then reduced 
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and a smaller follower used, the depth, corresponding to each diameter of 
follower, being obtained from a table which is prepared for each body ; thus 
a series of approximations are made to the plane face of the beard, fig. 153 
elevation. Some twenty-two cuts in all must be taken round the outside 
of the character, and some of these also inside the counter, the finishing 
cutter being used at the end of the process in order to obtain the outline at 
the surface of the punch. Figure 153, operations 8 to 22, plans, shows 
the path of the point of the cutter at five different depths, while the 
elevation shows how an approximation to a uniform bevel is obtained. By 
suitably choosing the distance by which the chisel end is advanced in the 



sharpening, it is possible to obtain a cutting edge which closely approxi¬ 
mates to a straight line for a length of about o'oii inch. 

The steel punch in three states: roughed out with the mill, cut out in 
the counters, and dressed to give a non-rubbing strike, is shown in fig. 
155, plate V. 

The dimensions of the height of the centre of the lathe and of the rocker 
being known, the various dimensions of the point cutter shown in fig. 156 
can be obtained as follows:— 

Let the height of the centre of the lathe a = 17464 inches, 

the height of the centre of the rocker plate c = i - 6i45 inches, 
the height of the rocker-plate top when horizontal b —17590 inches, 
and let the minimum inclination from the horizontal, 9, given to the plate 
when sharpening be the angle ii° 10'. This dimension, however, 
is not really important. 
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Then the details of the point cutter and the position of its vertex in relation 
to that of a square pyramid having the vertical angle between two opposite 
faces equal to 6 can be determined as follows :— 

r the radius of the cylindrical face of the cutter =b — c= 0-1445 inch. 
d the height of the lathe centre abovetherockercentre = « — £ = 01319 inch, 
m= V (r 2 — d 2 ) — 0-0590 inch, 
n = r sin u° 10' = 0-0280 inch ; 
hence m — n — 0-0310 inch and 

m — n+ q = (r cos xx° 10' — d) cot 11° 10' = 0-0501 inch; 
whence q— 0-0191 inch. 



Note.—T he amount of error introduced by the wear of the sharpening appliance is 
measured and added to the constants on the table of settings worked to on the machine. 

The angle 4> between the tangent plane at the vertex and the horizontal 
can be found, since tan <b= 0-445 ! hence <j> = 24 0 o' and over the cutting 
edges tan ®= V2 tan 6 ; hence ©= 15 0 30' and tan d> = V2 tan <f>; hence 
<h=32°2o'. 

From these particulars it is possible to draw the point of the cutter to 
a large scale, such as xooo times full size, using the dimension q to obtain 
the distance between the vertex of the pyramid formed by the tangent 
planes and the point of the cutter, and the dimension m — n to obtain the 
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position of the normal-section at contact of the tangent planes. The curve 
can then he treated as an approximation to a parabola and drawn through 
points obtained by offsets from the tangent; then by taking sections a 
series of points on the cutting edge of the chisel tool can be obtained. 

By completing the work it is possible to obtain the conditions giving a 
form of cutting edge for the chisel tool approximating to a straight line 
much more closely than could ever be obtained in practice; and further, 
the inclination <S of the finishing portion of the cutting edge to the axis 
can be made such that tan a> = 0'500, or <t> = 26° 24'. 

This angle enables all subsequent calculations to be greatly simplified, 
since the alteration in diameter of the cutter at a given distance from the 
lathe-stop is equal to the distance that the vertex has receded from its 
normal position. 

The authors have designed a bifilar microscope, figs. 157 and 158, for 
the purpose of comparing the position of the cutter point after sharpening, 
with the normal position which it should occupy, the one hair of the field 
of the microscope retaining its normal position and the movement of the 
micrometer cross-hair giving the correction for the table of settings. 

The finished punch must be examined under the microscope to see that no 
error has been made in the cutting. The next operations are hardening and 
tempering. These do not appreciably distort the character itself, but they 
introduce errors of three kinds into the punch, and these would prevent 
it being held perfectly true in the striking-press. The face becomes out of 
square to each of the originally true sides, and the line is no longer square 
to these sides. To justify the punch, a small vice, swung on gimbals, has 
been designed, the two movements of inclination being each operated by 
a separate micrometer screw. To use the vice the errors of the punch are 
measured on two adjustable squares, in each of which the face of the punch 
is set true by a micrometer screw giving identical readings for the same 
angles as those operating the vice adjustments respectively. The swing 
vice is secured to the table of an ordinary surface-grinding machine, and 
one side of the stem of the punch is ground true to the face. The next 
side is similarly treated, and the depth of cut taken is so arranged as to 
justify the character relatively to these two sides. The trueing up of the 
remaining two sides to size then requires no special skill, a batch of punches 
being ground up together on a magnetic chuck. 

Other improvements in punch-cutting machinery were brought out by 
Mark Barr for the English Linotype Company about the year 1900. 
His machine shows some useful and important improvements upon the 
earlier form of, punch-cutter. Ball-bearings and ball-slides were used for 
ensuring optical contact without friction ; this was the method introduced 
by this able inventor after extensive tests made for the linotype Company 
in which it was proved that the failures of many instruments of precision 
were due to the presence of an oil-film between the surfaces. 

A device which is specially noteworthy, in connexion with the tool- 
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feed micrometer, is a micraphonic attachment with a telephone circuit 
so arranged that the operator can adjust the position of the tool to 
0 00003 inch. By means of the microphone, it is claimed that the 
newly-ground tools can easily be put into the exact position of the tools 
that preceded them, and further, that the operators can use the device 
in order to listen to the cutting operation of the tool, and consequently the 
progress of the cutting can be followed by the operators as easily as the 
progress of Work on big and heavy machines can be followed by listening 
to the sound of the cutting tool. The grinding of the tools also received 
attention at the same hands, and an automatic tool-grinder was produced 
for grinding the tool-form to shape. The influence of the shape of tool- 
form on the alteration in the setting numbers was also investigated by 
Mark Barr, who prepared graphical diagrams to facilitate the establishment 
of tables of setting numbers for any desired ratio of reduction. The 
mathematics of the subject were carefully dealt with by the same 
authority, and a form of tool was adopted which is substantially the same 
as that adopted by the authors and shown by them in fig. 156. 

The machine is illustrated in figs. 139, plate V and 160, plate VI, and 
the automatic cutter-grinder is shown in fig. 161, plate VII. 

A great amount of inventive skill has been devoted to the design of 
punch-cutting machines intended to operate in the same manner as the 
engraving machines used for the reproduction of medallions, busts, and other 
relief surfaces ; that is to say, having controlled movements in three dimen¬ 
sions instead of in only two dimensions. By means of a suitably-tapered 
tracing point, a former of sufficient depth, and a cutting tool which is an 
exact reproduction on a reduced scale of the shape of the tracing point, it is 
possible, by properly-designed mechanism, to adjust the depth of the cut 
of the tool by the depth to which the tracing point is carried on the former 
or model, and in this way it is hoped that a continuous cutting operation can 
be performed in the counters and the crotches of the letters instead of cutting 
a succession of contours as is the case in punch-cutting machines. The 
introduction of this third system of linear movement into the construction 
of the machine is one, however, which results in an amount of complication 
altogether disproportionate to the small advantages which might be 
gained. The engineering and mechanical difficulties involved in making 
a punch-cutting machine to work in two dimensions only, with six 
interchangeable lathe-heads all capable of working to a total error of 
o - ooo25 inch when used in conjunction with each other, is sufficient to 
deter those who have had much personal experience in the operation of 
these machines from undertaking any further introduction of gimbals, 
slides, or adjustments. 

The Monotype or Kerpont punch-cutting machine, a front view of 
which is shown in fig. 162, plate VIII, is designed upon the same 
general principle as the Benton-Waldo, the common ancestor of all punch¬ 
cutting machines, but modified and improved so as to obtain a greater 
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output with less-skilled labour. The formers, like those of the authors, 
are made with the letters properly placed relatively to their exterior, 
so as to produce a punch with a correctly-located face and one which will 
consequently require the minimum of justification ; the definite positioning 
of the former is obtained by means of a triangular projection from the side 
clamping piece, which engages with a notch of corresponding shape and size 
in the side of the former when this is clamped in place. The set of followers 
required for a particular size is carried in a holder which rotates step by 
step as each follower is used. The micrometer head by which the punch is 
raised after each cut has been made, is constructed with peripheral notches 
to receive a spring-pin, these notches being placed at the correct angles to 
correspond both to the ratio of reduction for which the machine is set, and 
to the follower to be used for the cut; consequently it is only necessary 
to move the index-plate one notch for each change of follower. 

The graduations of the adjusting collar are made in terms of maximum 
gauge, from the top of the highest ascender to the bottom of the lowest 
descender of the face; the micrometer head index-plate and the set of 
followers are changed for each change of reduction ratio. 

The finish of the punch is determined by examination of the tool after 
the cutting is completed. If the edges of the tool are perfect it can be 
assumed that the work is correct. 

In order to make it possible to produce founts in which the set width 
is proportionately increased or diminished throughout, while the body-size 
remains constant, a compensating device is used. The tools are ground 
on a special appliance, diamond dust being used for finishing them; as is 
usual in such operations, the tools are measured under the microscope before 
being put to work. 

The punch-cutting machine, shown in fig. 163, plate IX, designed and 
patented in 1910 by the authors, is in daily use for the production of 
commercial punches; it differs in important essentials from any of those 
described. Considerable experience in the construction and working of 
Benton-Waldo machines had made it clear that the chief sources of loss of 
time in operating were due to the position of the micrometer adjustment 
for the depth of cut, the difficulty of reading the setting of the wheel con¬ 
trolling this position, the absence of suitable arrangements for positioning 
the formers on the table, and the want of uniformity in the ratio of change 
of size of the tracing points. Further waste of time in operating these 
machines arose from the difficulty presented by the mode of securing the 
bridge-bar of the micrometer for setting the chuck, and the impossibility of 
examining the work while in progress. 

In the machine designed and built by the authors the chuck is fitted 
on the point, line and plane system, so that one of the most costly features 
of the Benton-Waldo chuck, namely the extremely accurate fitting of the 
key and key-way, upon which the position of the chuck largely depends, 
is superseded by a far simpler and equally accurate method. 
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The micrometer screw is placed alongside the chuck, the axes of both being 
parallel, and the nut, working on the micrometer screw, is cut with helical 
teeth and is controlled by a helical wheel carried on a horizontal spindle 
working in bearings fixed to the sliding head of the machine. The end of 
this spindle is provided with a graduated wheel of large diameter, and is 
so placed that the divisions to be read are directly in front of the eye of the 
operator. This enables the work to be carried on continuously by the 
operator without necessitating his rising from his seat for the purpose 
of looking down through the gimbal-rings at a small divided setting- 
wheel carried above the chuck head in a position somewhat difficult 
of access. 

In the authors’ machine special attention has been given to the accurate 
positioning of the formers on the table. This has become of greater 
importance now that the faces are almost without exception cut to 
standard line, which necessitates a change of position of the former 
relatively to the centre of the body on which the character will fall in 
different sizes. 

Moreover, for certain reasons connected with the positioning of the 
punches in the striking process and the fact that a standard allowance 
of side bearing is made in the matrices, it is necessary to provide accurate 
position of the face relatively to two faces of the punch-blank. The 
one set of conditions produces an irregular effect upon the alteration 
of position of the former or model, whereas the other set of conditions 
produces a proportionate change of position on the bed of the machine 
in order to keep that portion of the punch-blank, corresponding to the body- 
size required, in its proper relative position with respect to the two 
trued faces of the punch-blank. To enable the machine to deal with these 
conditions, the table is made recessed with a system of packing-pieces and 
vice-jaws, thus allowing the former to be placed accurately into the required 
position for the particular body-size for which the punch is to be cut. Special 
provision is made for cutting accented characters by fitting an extra pair 
of vice-jaws for securing the separate former carrying the accent. Squares 
are fitted to the machine for the transference of the standard line from 
ordinary characters to accented characters, and squares are also provided 
of a novel form, with transparent blades ruled with lines, for enabling the 
sides of the punch to be milled as closely as may be desired to the periphery 
of the character when the punches are required for the production of non¬ 
dressing matrices or machine matrices similar in style to those used in 
the Monotype machine. 

It may be here remarked that when all punches were cut by hand it 
was the practice to use the capitals of one fount as the small capitals for 
another, but under modem manufacturing conditions this has proved to 
be a mistaken economy. 

The want of uniformity in the ratio in change of size of the followers 
or tracing points caused some irregularity in the appearance of work cut 
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from the same former in different body-sizes. The authors adopted a system 
of followers in which the sizes increase uniformly from the smallest to the 
largest in geometrical progression. In order to examine the work in pro¬ 
gress, in the Benton-Waldo machine, it was necessary to slack baGk the two 
screws securing the bridge-bar and to lift the chuck and bridge-bar clear 
of the machine. It also required considerable skill to machine out the 
counters properly with this arrangement for securing the chuck. To examine 
the work, it was necessary to remove the chuck, with the punch in place 
in it, to the bench and to examine it under a microscope. In the improved 
machine a microscope with a reflector and electric illumination is so 
arranged that under normal conditions it is swung on pivots to one side 
clear of the machine, but when it is required to examine the work it can 
be brought round against a stop, in doing which it automatically switches 
on the electric current necessary for illuminating the object, and the eye¬ 
piece comes into such a position that the operator can examine the face of 
the work without leaving his seat. The method of securing the chuck is 
also simplified; the chuck is held in place against the micrometer by a 
spring-bolt controlled by a grip-handle which enables the chuck to be 
released instantly and removed from the machine when desired, without 
the necessity involved on the Benton-Waldo machine of slacking the 
two bridge-screws. In addition to the machine being more substantially 
constructed throughout, there are other minor advantages all tending to 
the increased comfort and convenience of the operator and therefore 
to greater output. 

Formers .—The genesis of the former is to be sought in the somewhat 
primitive plant used for the production of wooden type. In the manu¬ 
facture of wooden type, model letters were, in the first instance, drawn for 
all the characters on cardboard, and these were then neatly cut out to 
serve for patterns. Later, sheet-brass patterns were used instead of these 
cards, and after them came cast-brass patterns with elevated edges. 

The first formers for the Benton-Waldo machine known to the authors, 
and indeed, the formers still generally used in that machine, are 
produced by electrotyping in the following manner. Type-metal plates 
of equal and uniform thickness are coated with a wax composition which 
is shaved off on a machine to the thickness required for the raised portion 
of the letter. The character is drawn on paper to an enlarged scale, and 
reduced by means of a pantograph, the tool of which is lowered so as to 
pierce the wax and push its way through it, the first tracks which it makes 
being kept a small distance away from the finished line. After the character 
has been roughed out the vertical wax surfaces are rubbed true by going 
round the enlarged letter with the outside of the tracer pin touching the 
line on the drawing. The burr on the wax is dressed off on the shaving 
machine ; the wax is examined and any holes or defects made good; it is 
then black-leaded and electrolytically coated with copper to a thickness of 
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about 0 03 inch. The copper shell is removed by melting out the wax, its 
rough edges are trimmed, and it is then tinned inside and filled with lead. 
The filled formers are milled off on the back to thickness, and squared up 
on the justified edges so that the character is truly in place relatively to 
these edges. 

The authors understand, on excellent authority, that formers in the 
Mergenthaler Linotype Company’s Works in Brooklyn, New York, are 
made on a somewhat different system. 

A blank of plaster composition, similar to that used for engraving in 
certain line-engraving processes, is cut away by a revolving cutter carried 
on the pantograph, the tracer pin of which is caused to follow the outline 
of an enlarged drawing previously prepared. The plaster blank so cut is 
then placed in a mould and a cast made from it in type-metal; this cast, 
produced under conditions comparable with those obtaining in a type- 
foundry, or rather in stereotyping, requires but little, if any, treatment 
before it can be used on the table of the machine. 

The English Linotype Company has adopted a process invented by 
Mark Barr. In this process two strips of special brass, accurately drawn 
and milled to size, are soldered together with a special solder, of low 
melting-point, of which cadmium forms an important constituent. The 
soldering is performed under hydraulic pressure so as to avoid heating the 
brass unduly and thereby impairing the good cutting-quality for which it 
is specially selected. The milling cutter, carried on a pantograph of ex¬ 
ceptionally substantial construction, fig. 164, plate X, is used to follow the 
outlines of the character which is enlarged from twenty to two-hundred 
times full size. After the outline of the character has been milled round, 
with tire result that the removal of the superfluous metal would leave the 
character in relief on the backing-plate, holes are drilled through this relief 
and the backing-plate, and the relief is riveted to the backing-plate to 
prevent change of position in the subsequent operation. It is essential, 
in the cutting operation, for the point of the cutter to penetrate the solder 
without going beyond, so that on gently warming the plates the character 
remains in place as a relief and the superfluous metal, becoming detached, 
can be removed, fig. 165, plate X. 

To obtain the requisite accuracy of rotation of the cutting tool, and to 
maintain this accuracy under the condition of the high speed at which it 
was necessary for the tool to rotate, a special form of cutter head was 
devised by Mark Barr in which tractrix bearings were used. The 
peculiar property of wearing uniformly over the length of the bearing 
possessed by the surface generated by. the rotation of a tractrix about its 
axis proved effective in use and enabled the cutter heads to run, practically, 
without repair. It should be noted that this result was obtained by this 
gifted inventor by means of a novel and highly ingenious appliance for 
originating an extremely close approximation to a true tractrix curve. 

The Monotype, the Typograph, the Monoline, and the Victorline 
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companies, who are or were all large producers and users of formers so 
far as is known to the authors, employ the old Benton-Waldo electro¬ 
typing methods already described. 

The American Type Founders Company, though employing the old 
electrotyping method for the production of their formers, make use of a 
rather interesting form of enlarging pantograph with a microscopic attach¬ 
ment. Directly beneath the field , of the microscope is a small bed-plate 
or holder on which the character to be copied is secured. The point 
of intersection of the cross-hairs of the microscope, having been focussed 
on the outline of the character, is made to follow it, with the result that the 
pencil point of the extension arm of the machine reproduces the character 
as an enlarged drawing. The bed of the holder which carries the original 
character can be swivelled to any angle with the plane of the pantograph, 
by which means the style of the letter can be changed to extended or 
condensed. This machine is stated to have a range of production from 
o-point to 96-point. 

The pantograph used by the American Type Founders Company in the 
cutting and making ready of their waxes as a preliminary to the electro¬ 
typing process differs from those already described. In it the wax-coated 
plate is held in a horizontal position at the top of the machine. 
Immediately under the tracing needle, which works on the face of the 
wax plate in an inverted position, is a mirror to enable the operator to 
follow the movements of the needle while copying the outlines. 

Cement formers .—A new process for making 
formers, patented by the authors, may be briefly 
described as follows :— 

A pantograph is used to trace from the enlarged 
drawing, and its work is facilitated for the operator 
by the use of a series of specially-designed curves of 
the form of logarithmic spirals, fig. 167. These 
curves are also used in the preparation of the 
enlarged drawings. Each of these drafting curves 
is made to fit the drawing and to reproduce it 
either concave or convex, as may be desired. A series of logarithmic spirals 
of gradually-increasing obliquity is drawn, and the curves either used as single 
lengths or subdivided into two or more lengths for convenience of handling. 
Each of these sections is marked with a distinctive reference letter. Each of 





the curves is graduated along its length, and, by a well-known property of 
the logarithmic spiral, the division of the curves into a series of equal parts 
will give the radius at each point so marked. By combining two or more 
of these curves on a drawing, any desired degree of approximation to an 
existing curve can be obtained: and, by writing against points on any curve 
so drawn, the reference letter taken from the curve used and the radius at 
that point obtained from the graduation on the edge of the curve, it is 
possible, without loss of time, to select and place correctly the curve in 
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question either on the inside or the outside, as may be desired, when 
using the tracing point of the pantograph. 

A further advantage arising from the use of these curves is the 
facility which they afford for enlarging or reducing any curved figure 
proportionately; this is a property which is of great value in preparing 
those formers of similar shape hut larger size used for the lower-case sorts 
of the smaller bodies. 

The curves used by the authors are graduated to correspond to the 
scale used on their drawings, so that a truly rational system of working 



with curves is obtained, with the result that an unskilled operator, by 
merely following instructions, can reproduce the original curve without 
trial and error, and consequently at much greater speed. By the use of a 
pantograph and of these curves, an intaglio letter is rapidly cut into a layer 
of wax previously cast on a glass or metal plate of true square form. The 
interior of the counters is removed from the characters, and the wax, which, 
unlike that used in the previously-described processes, is a homogeneous 
substance, is planed true and finished. The glass or metal plate with the 
finished wax is then placed into a wooden or metal frame surrounded by 
parallel prisms of glass, or metal, ground accurately to shape and locked 
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up in the frame. Carefully-gauged cement composition is then placed in 
the cell so formed, and shaken down into the corners of the lines by 
mechanical agitation. When this has been done the former is allowed to 
set. It is then removed from the locking frame, placed face downwards 
on two parallel slips of metal supported on a flat surface in such manner 
that the relief of the character does not rest on the slips or on the 
supporting surface. Two other packing-slips of greater thickness and of 
the appropriate size are placed one on each side of the former. Plaster 
composition in a fluid form is then poured on to the back of the former 
and, before the composition has time to set, a slab of oiled of soaped glass is 
pressed on the plastic mass until it comes into contact with the packing-slips. 
On setting, the glass is removed and any projecting composition trimmed 
off, no skilled accuracy on the part of the operator being required for this. 
The result is that the former obtained is accurate for dimensions, position, 
and thickness' relatively to those faces by which it is secured against the 
stop-pieces on the table of the punch-cutting machine. Though, from the 
description of the various processes employed, the manufacture of these 
formers may seem long, yet the individual operations take each but a short 
time to perform, and the total time and material involved in obtaining 
the complete former are very considerably less than those required for the 
production of a former having the necessary accuracy, by any of the other 
processes known to the authors. 

All formers should be produced so that they are justified relatively to 
two sides corresponding to the trued sides of the punch-blank which bear 
against the interior faces of the chuck on the punch-cutting machine. The 
height adopted for the character in formers is usually from o'o6 inch to 
o - o8 inch, but the same standard must be retained throughout, as it is the 
upper face of the former which actually determines the ratio of reduction. 
The base of the former when electrotyped is about o'oxo inch thick when 
finished after filling, with type-metal or lead. 

In the case of accented sorts, owing to the limited area available for 
placing the former on the table of the Benton-Waldo machine, in which but 
little provision is' made for adjustment, the upper part of the character- 
former is cut away and the accent-former is made on a narrower strip of 
metal so that it can be correctly placed on the bed of the machine. 
Special narrow accent : formers are required for the i owing to its small set 
width. A blank piece of equal size to the accent-strip is required for the 
production of the non-accented sorts. With the exception of those required 
for the i the accents can be made interchangeable. 

A few of the formers, such as the mathematical signs, can be con¬ 
veniently made on ordinary machine-tools out of two thicknesses of metal 
riveted together, but for the majority one of the other methods described 
is generally employed. 

In the case of the cement formers used in the authors' process, these 
have the same height of the character above the base, namely, o’o8 inch. 
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but the thickness of the base including the plaster backing is o’5 inch. In 
this case the formers for accented letters are not made smaller than the 
standard size, but the position of the character is altered so as to come near 
the top of its former and the accent is correspondingly placed at the bottom 
of its former which is also of standard size. 

For some purposes it is required to use the punch-cutting machine for 
engraving, as, for example, in cutting out hollow punches or engraving 
the drags for moulds or other similar work. In this case the formers are 
so made that the character or design appears on them in intaglio and the 
whole of the surrounding surface is of the height of the top of the character 
in the normal form. 

Pantograph .—The drawing of the character is usually made five times 
the size of the former to be produced from it, and carries lines corresponding 
to the edges of the former when finished ; it is fixed in position on the 
table of the pantograph by reference to these lines. The tracing pin of 
the pantograph is a plain cylindrical pin, and the tool which develops 
the character in the wax is also a plain cylindrical pin having the same 
ratio of diameter to the tracing pin as the ratio of reduction of the 
pantograph. It is essential that the pantograph should be free from back¬ 
lash in all its joints, that it should be extremely rigid, and that the lengths 
of the arms should be equal so that no distortion is introduced into the 
design. It is also necessary that the marking point should be capable of 
being raised above the upper surface of the wax blank and lowered again 
whenever required; this can be done in a simple manner by means of an 
arrangement of jointed shafts operated by a handle carried on the panto¬ 
graph arm adjacent to the tracing point. 

Drawings. —The drawings of the characters are usually made to a scale 
from 20 to 100 times the size of the character to be produced. For 
simplicity in working, it is well to adopt the principle of producing the 
drawings of such size that they represent the character either enlarged, 
or reduced, to a pica or 12-point body. By this means one style of drawing- 
paper can be prepared suitable for all sizes of type, the alterations from 
size to size being effected by calculating the dimensions, with but little 
effort, by means of the slide-rule. 

The drawing-paper used by the authors is of special quality and selected 
for its small coefficient of alteration of size under varying conditions of 
dampness. It is lithographed with horizontal and vertical scales and with 
lines corresponding to the exterior of the former blanks and of the type 
body according to scale. Furthermore, two of the vertical lines are 
marked with points which show the position which the standard line would 
occupy when the body to which it refers is enlarged to correspond with its 
reference lines on the drawing, fig. 168. When the range for which the 
former is required to be used is known, the highest and lowest positions of 
the line can be ascertained from these marks ; whether the face is to be cut 
in all or only in the even sizes has to be taken into account. From this 
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range it is possible to obtain directly the amount of allowance which it 
is necessary to make at the top of the former and at the bottom, respec¬ 
tively, when preparing the drawing, so that the character when finished 
does not come too dose to the back or front of the body. 

The preliminary work of obtaining the dimensions of the particular 
face or character which is being reproduced or designed consists in the 
production of rough sketches of the letters, with dimensions, giving thick¬ 
nesses of the strokes, amounts of side-wall, lengths of serifs, and such other 
details as may be necessary. Where an existing face is being reproduced, 
the authors find it best to use the bifilar microscope, with two cross-slides 
for carrying the object type, as affording the most accurate and direct 



means of obtaining the data required. By the use of the double micrometer 
slide carrying the type, the question of spherical aberration in the micro¬ 
scope is, of course, eliminated, but the bifilar micrometer can be used without 
sensible error for independently measuring the thicknesses of strokes and 
other small peculiarities simultaneously with the taking of the main dimen¬ 
sions. So far as the authors can ascertain, they are alone in using this 
method. Others working in this field use optical devices that give 
enlargements of the character which are of necessity neither exact nor 
sharp in outline. These require further correction by skilful manipulators 
to standardize the resulting drawing for gauge, thickness of stroke, form of 
character and position to be ultimately occupied on the body of the type 
to be produced. 
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The hand and size of the character as compared to 12-point body varies 
through these and the following .operations thus :— 

1. Drawing . . . inverted . . . .90 times full size. 

2. Wax former mould . . inverted . . . . 18 „ 

3. Former .... erect . . . . 18 

4. Punch .... inverted .... natural size. 

5. Matrix .... erect .... ,, 

6. Type . . . . inverted .... ,, 

7. Printing .... erect.. 

The ratio of reduction in the punch-cutting machine is, of course, 
greater for the smaller bodies, thus for 8-point the former is 24 times full 
size, while for 6-point it is 36 times full size. 

In the case of newspapers and many books two more reversals occur, 
between the operations numbered 6 and 7 above : a mould in flong, which 
somewhat resembles papier m&che, is taken from the type and then a 
stereotype is cast from the mould thus produced. 













CHAPTER XIII. 


MATRICES. 

“Therefore to proceed Methodically, he 
first slightly Files down the Bunchings out 
that the Punch made in the Sides of the 
Matrice . . 

Moxon’s Mechanick Exercises. 

10-point Cheltenham bold expanded (American Type Founders Co.). 

Matrices, which may he defined as the depression formed in the piece of 
metal that serves as the end of the mould in which type is cast, would, prior 
to the advent of the modem typecasting and composing machine, have 
been comparatively simple to describe. Now, however, owing to the 
requirements of these machines, the subject has been rendered much more 
complex, for not only has the conformation of the matrix changed, but 
in many instances the very material which was primarily used in its pro¬ 
duction has been replaced by alloys and metals more intractable than the 
original copper. To this complexity of material has also been added 
complexity of shape. 

The finest matrices known to the authors are made of solid rolled 
nickel with the character impressed by machine-cut punches; but matrices, 
slightly inferior, and of a somewhat less reliable description, arc sometimes 
made by depositing nickel electrolytically to the full thickness of the matrix, 
or to a lesser thickness subsequently backed up with copper. Matrices are 
also sometimes made with the strike portion of nickel let into a copper bar. 
Most of the composing-machine matrices are stamped in sheet brass, not 
always of a very high quality; others are stamped in a tough bronze, into 
the composition of which aluminium sometimes enters. Instances of these 
are to be found among machines of the linotype and monotype classes. 
Some composing machines have a composite matrix of steel and nickel or 
bronze, an instance of which is afforded by the Grantype. The commonest 
forms of matrix, namely, those used in simple typecasting machines, are 
made of copper, rolled or deposited; the electrolytic deposition of copper 
not presenting the same difficulties as that of nickel. Matrices for rubber 
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type are sometimes made of aluminium; for instance those used for the 
Addressograph. Matrices have even been and still are produced from soft 
iron by means of hydraulic pressure. Papier mdche or flong has also been 
used for the manufacture of matrices. Many of the impression class of 
machines use this material, which, of course, is used on a large scale in the 
production of curved plates for cylinder printing-presses; these flong matrices 
are known to the trade as moulds. It would be difficult to enumerate all 
the materials used for moulds or matrices, the list extending from wood, 
horn shavings, slate dust, steatite, sodium silicate, and plaster of Paris, to 
earthenware, porcelain, and various sulphur compounds. In fact, man’s 
ingenuity has ranged the whole realm of nature to press materials into his 
service for the purpose. Some of the patents taken out in connexion with 
this matter are perhaps among the most curious within the entire range 
of the subject of curious patents. 

The early matrices were struck with a punch, fig. 146, p. 195, which had its 
edges bevelled all round at more or less equal angles usually not very constant, 
because in performing the work of cutting the punch by hand the engraver 
was apt to reduce the angle of slope when approaching the finished- line. 
Type cast in such matrices had a projection on both sides, fig. 15, p. 19, 
and in the case of capitals, or ascenders, one at the back, and in the case of 
descenders, one at the front, all of which required to be dressed off before they 
could be used for composition. The first dressing operations were performed 
by rubbing down the type by hand on a rubbing-file, which was a large surface 
of steel, measuring about 14 inches by 2 inches by J inch thick and cut with 
teeth like a float. The subsequent dressing operations were performed by 
mounting the type in lines in a dressing-bench and taking a cut along those 
sides from which metal required to be removed, as already described. This, 
of course, could not be done with the two projections sidewise of the type 
unless any top and bottom projections had previously been removed, because 
such type could not be locked up in the dressing-rod. 

A step taken to get over this difficulty was that introduced a good 
many years ago by Caslon, who machined off the two sides of the matrix 
to the set width of the type to be cast, and then made up the sides with 
packing-pieces of the correct width for the side-bearing required, riveting 
the three pieces of metal together to form the complete matrix. In any 
such operation in which the metal forming the matrix is subjected to subse¬ 
quent hammering, it is of course necessary that the justification should be 
completed after the work of riveting has been performed. 

Only at a much later date was it discovered that instead of removing 
the excess of type-metal by a subsequent dressing operation, it was possible 
to produce non-dressing matrices by grinding away those parts of the 
punch which, if left, formed these parts of the depressions containing the 
excess of metal. A difficulty introduced by so grinding the punches is that 
certain sorts are rendered very liable to break owing to the pressure exerted 
from the interior by the matrix-metal in flowing into its final form. One 
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of the essentials of good matrix-metal is that it should flow properly in 
striking; bad striking metal will not give the proper depth of counters, 
as shown in fig. 169, nor will it give a strike fitting the punch so closely 
as to permit of casting non-dressing type. This quality of flowing under 
local pressure is analogous to that required in other 
stamping and pressing operations of which cartridge-case 
making is an example. The difficulty of broken punches 
arose largely from the depth of strike usual and necessary 
under the old conditions of printing, which depended 
upon the old method of inking, and to a certain extent 
upon the fact that in the early days of printing nearly 
every printer was his own ink manufacturer, and 
frequently not very expert at the business. 

The balls used for printing were made of circular pieces of pelt or leather 
stuffed with wool and nailed to the ball-stocks. In preparing these, the 
printer had to perform even the currier's work of dressing the hide 
to a suitable surface and softness. In an old pressman's directions, 
quoted in Savage's “ Dictionary of the Art of Printing,” we find the 
following:— 

" Making Balls is a nasty job : there is an old proverb in the trade, that 
‘ the devil would have been a pressman, if there were no Balls to make ; ’ 
that is, the printer’s devil.” 

It will be obvious that the surface was rough and inaccurate, and, when 
coated with ink of unequal consistency would tend to fill any cavities 
of shallow depth in type; that this was the case may be found from the 
care given to keeping these balls in what was considered proper condition. 
In relation to this matter, Moxon in his work gives “ Ball-knife .—An old 
blunt-edg’d Knife, that Pressmen lay by, to scrape their Balls with.” 



Fig. 169. — Bad 


DEPTH OF STRIKE. 

The modem conditions of inking, in which composition rollers are used 
for picking up a finely-ground and evenly-mixed ink from a true metal 
surface, are of course totally different; and it is more largely a question of 
the surface of the paper than one of the printing-surface which decides the 
quality of the impression. Thus it is found in practice that a depth of strike 
of only 0’02 inch is adequate for the bulk of newspaper work, and even less 
depth is common in the process and half-tone blocks printed on a high- 
surface, or, as it is frequently called, art paper. The depth of strike of 
ordinary matrices varies as shown in table 41. 

In consequence of the care now expended on the punch, the actual 
impression made in the matrix when the punch is struck is practically as 
accurate as the punch when the mass of the matrix-metal is large, but in 
some cases the metal in the centre of the strike rises under the action of the 
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internal stresses caused by striking, with the result that the character when 
cast is hollow in the face. This difficulty may be dealt with successfully, 

TABLE 41. 

Depth of strike of ordinary matrices. ■ 


The height of moulds here given includes allowance for contraction. 


Typefounder or matrix 
manufacturer. 

Body-size. 

Height of 

Depth of 
strike. 

Depth of 

H. W. Caslon & Co., Ltd. 

Points. 

6 t0 12 1 
18 to 72 j 

Inch. 

from 0-886 

from o-86o 
to 0 832 

Inch. 

from 0-034 
to 0-060 
from 0-060 
to 0-088 

Inch. 

from 0-012 
to 0-024 

Miller & Richard 

6 to 12 ' 
iS to 72 j 

from 0-882 
to 0 860 
from o-86o 
to 0-806 

from 0-038 

from 0-060 
to 0114 

from 0*022 
to 0-062 

Stephenson, Blake & Co. 

6 to 12 j 
18 to 72 •! 

from 0 888 
to 0-869 
from 0-868 
to 0-827 

from 0 032 
to 0-051 
from 0*052 

to 0-093 

from o-oi2 

from 0-025 

R. H. Stevens & Co., 
late V. & J. Figgins 

6 to 12 

from 0-885 
to 0-875 

from 0 035 
to 0-045 

to 0-023 

P. M. Shanks & Sons, 
Ltd. 

24 to 30 

from 0-885 
to o-86o 

from 0-035 
to 0-060 
0060 

to 0-030 

The Blackfriars Type 
Foundry, Ltd. 

6 to 18 

o-88o 

0-040 

0*020 

American Type Founders 

24 to 72 j 

0-887 
0878 
0856 
from 0-847 
to 0 832 

from 0-033 
t0 0-066 

f r HI 

from 0-015 
to 0-023 

Grant, Legros & Co., 

up to 6 

0-8865 

0-0335 

fr to m 0-020 


7 to r 4 

0-878 

00420 

fro™ £ 


16 to 30 

08615 

00585 

from o-oio 


36 to 72 

0-842 

0-078 

from 0-035 
to 0-080 

Nuernberger-Rettig | 

5 to 14 

18 to 48 

JjsT 


. 


in some cases, by drilling a hole transversely in the matrix-blank below the 
centre of the strike, as shown at a in fig. 177. 
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d is used in the ordinary typecasting machine for casting one characi 
The matrices of the Nuernberger-Rettig typecaster, fig. 171, and 
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the Bhisotype machine, fig. 172, are struck in rectangular blocks of 
copper or other metal. 

The Barth matrix shown in fig. 173 is an example of a matrix produced 
on a matrix-engraving machine; the flat top of the counter of the n, in 
the example shown, is machined parallel to but below the bearing surface 
of the matrix. 

The Wicks matrix, fig. 174, is struck in the end of a stem of brass which 
is machined all over as described on p. 234 et seq. The matrix is provided 
with a steel jacket secured to it by two screws and is fitted 
with a hardened steel screw for setting the height-to-paper of 
the character to be cast. 

The Toucher matrix, fig. 175, is almost identical with the 
ordinary English matrix, except that the strike is placed more 
nearly central to the length. In France it is usual to justify 



desirable to trust to the judgment of the typefounder to correct for possible 
wear of the matrix. 

The Thompson matrix, fig. 176, is produced by electrotyping to fill a 
cavity provided in a brass plate fitted in place on the fusible or master 
type. The internal edges of the cavity are bevelled to ensure the retention 
of the stereotyped deposit and prevent its withdrawal from the body of the 
matrix by adhesion to the type when in use. 

The Monotype matrix, fig. 177, is struck in the end of a small block of 
bronze of square section. The form of the Monotype large-work matrix is 
rectangular, with two opposite comers bevelled off for registering in the 
die case as shown in fig. r78. 
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The Dyotype matrix, fig. 179. is of trapezoidal shape, and has semi¬ 
circular grooves on two of the opposite sides for the retaining pins which 
lock the matrices in place in the matrix-wheel of the machine. The strike 
occupies a position on the outer surface of the wheel so built up. 

The Linotype matrix, fig. 180, is struck in the edge of a sheet brass 
stamping, and in its simplest form the matrix carries one strike only. 



In this case the strike is comparatively shallow, and only 0-025 inch in 
depth; it is struck at the bottom of a routing 0-050 inch deep in the 
English matrices, so that the routing and strike together give a depth of 
0-075 inch. 

The Linotype two-letter matrix, fig. 181, carries two strikes, each at the 
bottom of a routing of the same depth as in the single-letter matrix. In 



Fig. 182.— Linotype; rule-block matrix 


the majority of cases the two strikes are of the same character, but of 
different style of face, or are italic and roman, respectively. 

When used on double-magazine or multiple-magazine Linotype machines, 
a means is provided for separating the different founts of matrices, prior 
to the operation of distributing them into the different magazine channels, 
by the use of a supplementary nick or nicks at the foot of the matrix, 
corresponding to the different magazines, as shown in fig. 181. 
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Since the nick arrangement at the top of the Linotype matrix is sym¬ 
metrical, a further modification of the matrix is possible in the form known 
as the Janus or two-faced matrix, in which both front and back of the 
matrix carry casting strikes. 

The Linotype rule-block matrix, fig. 182, is made in one piece, to be 
dropped by hand into the raceway; it is spaced out at each end so as to 
centre on the slug to be cast. It is struck either with a plain rule or with 
one of numerous ornamental rules. 

The Linotype vertical figure tabular matrix, fig. 183.—This form of 
matrix is used for tabular work, and the figures are struck into the matrix 
at right angles to the normal position : the matrix is used for setting up 
columnar work, the compositor reading the column from top to bottom 
and the slug produced- being inserted into the matter at right angles to the 



r unni ng matter. The object of this is to do away with a difficulty which^ 
arises in the justification of the line by means of wedge-spaces where 
columnar work is used in juxtaposition to ordinary matter. 

The Linotype slot-rule matrix shown in fig. 184, is made with 
a projection in place of the usual strike. To enable it to pass through 
the raceways some small alterations or substitutions are made in the 
machine. The composition of the matter is so arranged that the rectangular 
holes in the slugs, which are left on the withdrawal of the matrices, come 
vertically under each other in columns ; and the serrated rule, also shown 
in fig. 185, is inserted in these and planed down in the usual manner. The 
rules are made with serrations of different pitch to suit different body-sizes 
of slug. The slugs with a rule in place are shown enlarged in fig. 186. 

Another ingenious device adopted in the Linotype machine for columnar 
work is the use of matrices struck each with a short vertical rule, the 
depth of strike being considerably increased at one end. The effect of this 
is to produce a slug which has the ends of each of these short sections of the 
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continuous vertical rules required somewhat raised above the normal height- 
to-paper, fig. 187. When the matter is locked up, a small tool consisting 
of a grooved roller, capable of rotating in a handle, is run up and down the 
column and throws down these points so as to form a continuous vertical 




Section through slot-rule. Section through slug. 



printing-line ; the method is, in fact, a development of the process employed 
for long past by the founders of bronze statues, for securing the complete 
obliteration of the joint which would otherwise be 
apparent Where arms or other much-overhung 
portions of a statue, or group, are cast detached 
and subsequently fitted into their places. 

The Stringertype matrix, fig. 188, is struck on 
the flat side of a brass stamping similar to that 
used for the Linotype matrix. It is machined 
with a notch on one side for setting the mould 
to the appropriate width required for the character 



Fig. 188 .—Stringertype it bears. 

matrix. Full size. The Victorline matrix presents no points of 

novelty over the Linotype matrix, the lines of 
which it has closely followed and with which it is interchangeable; the 
same description holds good for the Intertype matrices. 

The Grantype matrices, figs. 189 and 190, differ according as the 
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machine in which they are composed is being used to cast lines of in¬ 
dividual type or slugs. Figure 189 shows the matrix used for casting slugs. 
In this instance the strike is formed at the bottom of a routing, as in the 
case of the Linotype and similar matrices. It can also be either a two- 
letter matrix or one suitable for columnar work, as may be desired. The 
Grantype matrix used for casting lines of individual type is shown in 
fig. 190, in which it will be seen that the strike is formed on the end of a 
prominence in a manner somewhat similar to that adopted in the Wicks 
matrix. The matrix proper carries fixed to it a similarly-shaped piece of 
metal having a projection, usually equal in set width to the type to be 
cast, and of such length that it entirely fills the mould between consecutive 
type, thereby enabling the latter to be separated completely when the con¬ 
tinuous tang formed in the operation of casting is sheared from the ends 


Fig. 189.— Grantype; slug matrix. 

of the type. The matrix is accordingly a composite matrix, the portion 
carrying the strike being of bronze and the other part of harder material. 

The Rototype matrix is of disk form with a central hole and a polygonal 
edge for receiving the strikes ; it has a hole drilled through on one of the 
radii joining the centre to a vertex of the polygon. The exterior is 
slotted at the vertices, as shown in fig. 191. These holes serve for 
carrying the matrix and for setting it into position in the casting portion 
of the machine. 

The Oddur matrix-disk, fig. 192, is of the form of a flat ring let into a 
disk which carries a central boss on the back, pierced with a square hole to 
fit the matrix-setting shaft of the machine. A copper ring is electro- 
deposited on to the electrotyped nickel matrices which are from 0'020 to 
0^030 inch thick ; this ring is then turned, fitted and pinned to an annular 
recess in the matrix-disk, as shown in the section. 

The Monoline matrix .—The Monoline machine uses a combined matrix, 
fig. 193, having several strikes on one face of a long bronze bar routed to 
the appropriate depth, as in the case of the Linotype. Opposite to each 
strike is a similar routing used for carrying the matrix when in the casting 
position. 
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The Graphotype matrix is of rectangular form and its grid resembles 
that of the Monotype machine, but with the matrices electrotyped in one 
piece as in the case of the Oddur matrix-disk just described. 

The Typograph matrix, fig. 194, is struck in one face of a bar of rect¬ 
angular section ; this bar has, let in and silver-soldered to it, an eye of 
steel by which it is suspended from a steel wire throughout the operations 
of composing, line-justifying, casting, and distributing. As the matrix 
never leaves the wire, distribution is a very simple matter; the whole of 
the upper portion of the machine rocks on an axis and is balanced by a 
spring so that a very small force only is required to tilt the top of the 
machine comprising the magazine, escapement, and keyboard until the 
magazine is at so low a level that the matrices slide back into place along 
the polished steel wires from which they are suspended. The matrices 
may be of two kinds; in the single-letter machines they have a rigid eye 
at the upper end and are cut away to a hooked form at the lower end, 
fig. 194, and in the two-letter machines, they have two notches at the lower 
end on the same side as the strike and two parallel notches on the opposite 
side above the strike, fig. 195. In the former case the matrices are pulled 
down to justify for alinement, the upper surface of the hooked end being 
used for this purpose. In the case of the two-letter matrices, fig. 194, 
these slide along the upper surface of one or other of the back parallel 
notches, and the justification for alinement is obtained by the gripper 
pressing the matrices upwards by means of one or the other of the front 
notches so that the lower face of one of the parallel rear notches bears 
against the setting bar which has been clear in the groove during the 
period of composition. The matrices do not bear against the faces used 
for alinement either during composition or distribution, consequently the 
tendency to wear and so to produce irregularity of alinement is reduced 
to a minimum. 


SPACE AND QUAD MATRICES FOR ORDINARY TYPECASTING MACHINES. 

The space-matrix used in the ordinary typecasting machine is usually 
a plain piece of copper, or bronze, of rectangular section and of the 
appropriate dimensions for the particular space to be produced; but in 
some'eases, to facilitate the ejection of the space from the mould, a rect¬ 
angular depression slightly smaller than the body of the space is struck to 
a depth of about 0-02 or 0-03 inch. 

Quad-matrices are usually struck with shallow figures corresponding to 
the body-size of quad cast from them. Prior to the introduction of the 
point system, they were frequently struck with the name or initials of the 
founder and later with the body-size either in full as PICA, or abbreviated, 
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NON-DISTENSIBLE SPACE AND QUAD MATRICES FOR TYPECASTING AND 
COMPOSING MACHINES. 

Typecasting and composing machines generally make use of some non- 
distensible space and quad matrices. These are necessary for all work 
involving the use of figures, such as tabular matter, for which the em quad, 
en quad, and quarter-em quad or middle space are required. The em quad 
is also needed for- such purposes as quadding out, or filling out the white 
at the end of a paragraph to the width of the measure. The quad and space 
matrices of the various machines as a rule resemble the ordinary letter- 
matrices used in the individual machine to which they belong except 
for the fact that they carry no strike and that, in certain cases, where 
the construction permits, that portion of the matrix, which in a letter-matrix 



Fig. 196.— Linotype; Fig. 197 .—Monotype ; low - Fig. 19S .—Stringertype ; 

non-distensible space quad, steel space-matrix. quad-matrix. Scale: 

or quad matrix. Enlarged. full size. 


would normally carry the letter, is increased or reduced in height according 
as the space or quad to be cast is required to be lower or higher. In some 
instances of matrices with multiple strikes, for example, the Monoline, one 
of the units forming the composite matrix, when this is of the correct set 
width, is itself a quad or space matrix, fig. 193. 

The Linotype non-distensible space or quad matrix, fig. 196, differs 
from the ordinary letter-matrix, not only in the absence of the strike, but 
also in the absence of the routing. The same remarks apply to the non- 
distensible space and quad matrices of the Typograph and to the space, 
or quad, unit of the Monoline. In the Monotype, casting high spaces and 
quads, a single blank matrix of bronze serves for the casting of quads, or 
spaces, of all widths: it is described in its proper place with the matrix- 
grid, and requires no illustration here. The Dyotype, Rototype, and 
Oddur quad-matrices follow the Monotype. 

The Monotype low-quad matrix, fig. 197, is of steel, and carries a 
projecting cylindrical portion which raises the centring-pin of the machine 
to actuate the low-quad mechanism. 
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The Stringertype non-distensible space or quad matrix, fig. 198, affords 
another instance of a space or quad matrix which differs from the letter- 
matrix only in the absence of a strike. 

The Grantype non-distensible space or quad matrices, figs. 199 and 200, 
differ from the letter-matrices not merely in the absence of the strike, but, 
in the case of the individual-type matrix, in the length of the prominence, 

Fig. 199 .—Grantype; non-iistensible 
space or quad matrix : slug. 

which may be short or long according as stereo or trade height i 
quads are required to be cast. 



DISTENSIBLE SPACE MATRICES FOE TYPECASTING AND COMPOSING 
MACHINES. 

The Linotype distensible space-matrix, fig. 201, frequently called the 
space-band and also known as the wedge-space, consists of two main 
opposing wedge-shaped pieces dovetailed together, yet sliding freely and 
fitting sufficiently well to avoid trouble from metal getting between the two 
parts. A stop-pin is fitted at the end of the slide to prevent the parts 
from becoming separated when the matrix is lifted out of the machine. 

The Monoline distensible space-matrix, fig. 202, is built up of three 
steel sliding parts, the outer two of which are secured to each other by 
riveting, and the widening is performed by springing these sides apart by 
the long wedge formed by the third or sliding part, which is moved 
upwards between them. 

The Stringertype distensible space-matrix, fig. 203, is similar in many 
respects to the Linotype space-matrix, but is tapered on one side of the 
long wedge-piece so that this not only decreases in thickness towards its 
upper portion, but also in width, this decrease being used indirectly 
for effecting the setting of the mould on the machine in the earlier 
models. 

The Typograph distensible space-disk, fig. 204, is of circular form made 
up of three pieces; the main piece a is plain on one side and on the other 
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is formed with a helical face and a cyhndrical boss ; a loose plate b with a 
projecting arm turns freely on this boss ; the portion of this plate b v which 
acts in making up the variable space, is also made helical on the face next 
to the main part so that the outer face is parallel to the back of the main 



part when both helical surfaces are in contact; the plate is retained on the 
boss by a cover-plate c riveted to the main portion. 

The Grantype distensible space-matrix for the slug-casting machine, 
fig. 205, consists of two pieces of metal dovetailed together, and sliding 
on each other in a manner similar to that of the Linotype matrix ; but the 
external outline of the matrices is altered to suit the conditions of carrying, 
lifting, and transferring in the machine of later date. 
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own combination of cuts, and the fount distinguisher can be. set so that 
no other fount can pass it. The space-matrices are similar to the 
ordinary matrices except that they have no character-strike. 

It is claimed for this machine that the justification adopted in it, which 
does not make use of wedge-spaces or space-bands, gives a longer life to 
the matrices, and that the space-matrices themselves are practically in¬ 
destructible. The distribution of matrices in the Bellows machine, which 
was originally carried out by means of electricity, is now carried out very 
ingeniously on the same principle but by mechanical methods. Distribution 
is effected by means of a series of holes, eight in each matrix, which encounter 
certain pins in the distributing mechanism; this throws open the proper 
gate for its particular magazine-channel to each matrix in succession. 
The distributing speed is high. Figure 207, plate XI, shows a number 
of Bellows matrices with a slug. The distribution system of the Bellows 
matrices being somewhat peculiar, is described here with the matrices. 

MATRIX JUSTIFYING. 

Justifying is the operation of fitting or machining the surrounding 
metal so that the face of the strike, which is at the bottom of the depression 



Fig. 208.— Needle-point micrometer depth-gauge. Scale : lull size. 


in the matrix, is accurately placed relatively to the exterior. The matrix 
is tested by taking a trial cast, comparing this with a standard letter, 
usually the lower-case m, and measuring it with various appliances for 
depth of strike, position and truth of alinement and parallelism to the 
surface of the metal. 

To perform the work of justifying, several delicate measuring instru¬ 
ments are necessary. For measuring the depth of strike a needle-point 
micrometer, fig. 208, is used; for measuring the face a bevel-edge or 
lining micrometer, shown in fig. 209, with a blade otooo inch wide is used, 
the measurements being made on the punch. Great care is required 
in the use of this appliance, or the knife-edges of the blade may be 
damaged by contact with the metal being measured. Two readings are 
obtained by moving the blade back till it just shuts off the light reflected 
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from a portion of the face of the punch, or of the type, in one direction and 
then repeating the operation for the opposite side of the punch or type, 
making due allowance for the width of the blade when dealing with the 
figures obtained. 

Squares are used for testing the face, the type being sighted against the 
light in two directions at right angles to each other. In the case of the 
simple matrix shown in fig. 170, p. 230, which is usually finished through¬ 
out with the file and by hand, the trial and error method suffices, but in 
matrices of elaborate form such as the more complex Wicks matrix, fig. 174, 
p. 220, a number of different milling operations being necessary, a 
number of successive measurements are required. The trial type must be 



Fig. 



measured, and the matrix stem bent and twisted to bring the strike true for 
squareness of face and line. 

Cuts are then taken off the sides of the matrix and off the base; trial 
type are again taken, and the matrix further corrected if found necessary; 
finishing cuts are taken, and finally the matrices are gang-milled to length 
and end-milled to body. With hand-cut punches some twenty-three 
operations were necessary; with machine-cut punches the number was 
reduced to about seventeen ; the various operations are shown in fig. 210. 
The work of justification is very highly skilled and a good justifier earns 
big wages; it is therefore of great importance to reduce this work to a 
minimum. The reduction in number of operations was largely effected by 
rigidly holding the punch close to the face, by rigidly holding the matrix 
close up to the strike, by supporting the matrix-metal on all sides, and by 
accurately setting the punch in position before striking. The saving in 
justification was effected by elimination of some of the earlier roughing 
operations. 
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ENGRAVING MATRICES. 

A method of manufacturing matrices has been introduced in the last 
few years, in which the operation is performed by a small high-speed 
cutter carried on a pantograph; a hollow former is used and the process is 
the converse of that used in the punch-cutting machine. 

The matrices produced by this method, however, except when cutters 
of extremely small diameter are used, must have a uniform bevel all 
round ; they cannot be used for producing non-rubbing type unless they 
are subjected to a machining operation and fitted with side strips as des¬ 
cribed above, or reduced to the same section as the type to be produced, in 
which case they must be fitted and secured in a hole of the same section 
pierced in a blank. 

The Ballou engraving machine for matrices, fig. an, plate XII.—The 
problem of engraving the matrix is much simpler than that of cutting the 
punches. -The character for the hojlow former can be cut out of metal 
plate like a stencil and then secured to the backing by riveting or soldering. 
The follower may be of constant diameter, but must be sufficiently small 
to allow it to follow the outline in the hair-lines. The shape of the cutter 
can be that obtained by grinding a small amount off two of the opposite 
faces of a square pyramid, so that these faces meet in a line, the length 
of which is in the same ratio to the follower as the reduction ratio to 
which the machine is to work. The depth of cut is constant, the flat 
surface of the main-stroke being obtained by traversing ten or more times 
to and fro over the length. The complex settings of the Benton-Waldo 
machine are here unnecessary, and since the material to be cut is soft the 
cutter lasts a long time without sharpening, and the sharpening itself is a 
comparatively simple matter. The machines when set and adjusted by 
skilled mechanics can be operated by girls. 

A similar machine known as the Dedrick was introduced about 1899. 
It was arranged to operate simultaneously on four matrices. 

When a matrix is engraved the actual depression corresponding to the 
strike of the punch has the same appearance as the surface run over by an 
end-mill ; ,U looks like the engine-turning on the case of a watch, and must 
be subsequently polished to obtain a similar appearance of face to that 
given by any struck, or electro-deposited, matrix. 

Perhaps the most highly-specialized form of engraving machine is that 
used by the American Type Founders Company to engrave some of their 
larger matrices. This machine in its early form was designed by Linn 
Boyd Benton, and was the predecessor of the original punch-cutting 
machine patented by him in 1885. Like its brother, the punch-cutting 
machine, it has developed through various forms under the supervision of 
its original inventor, and is shown, in the shape used to-day in the United 
States, in fig. 212, plate XI. 

The limits of accuracy in its 


working parts are stated to be within 
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0-0002 inch, and practically the same careful workmanship is demanded 
throughout in >ts construction as in the case of punch-cutting machines. 
The pattern or former still used with it is the old-fashioned electro- 
typed former or model. 

The matrix cutter used with the machine is seen in fig. 213, which 
shows the faces of: the chisel cutting edge. These vary in size from o-ooi 
to o'oSo inch in width, the heavier faces being used for the roughing and 
the finer ones for the outlining of the characters. The cutting tool is driven 
by means.of .a flexible shaft at a speed of from 8000 to 10,000 revolutions 
per minute. 

A grinding machine is used when the edge of the tool becomes dulled 
or broken. This machine consists essentially of a light steel spindle 
with a longitudinal feed motion. On the end of this spindle a small emery 



or other abrasive wheel is mounted. The slide-rest is constructed with a 
single trunnion bed which enables it to rotate at the will of the operator 
through an arc of 90°, with stops, one of which controls the angle of the 
tool for the matrix draft and the other determines a curvature on the end. 
On the top of the slide-rest there are two bevelled ways with a fixed stop 
on one end ; the hollow tool-spindle is held in position on these ways with 
the ring end against the stop. The ring end is the determining point in this 
machine for the length of the cutting tool, and in the engraving machine for 
the depth of cut. During the grinding operation the abrasive wheel wears 
away, and to prevent change in the size of the cutting tool, a fixed diamond 
point with a micrometer adjustment is used, being so arranged that 
the wheel is brought to touch it in passing, thus ensuring the same 
relative position of the side of the wheel with the tool, and the grinding of 
the tool always to the same size and contour. Any desired width of tool 
face is obtained by means of hardened steel measuring-blocks, and when a 
tool of any desired face is ground, the block for that particular width of 
face is placed between the end of the ways and the travelling rest is brought 
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against it by means of a screw feed, which sets the axis of the cutting tool 
in its correct position. 

The accuracy of the grinding is tested by a microscopic inspection of the 
cutting tool. Across the centre of the face or lens of the microscope a fine 
scale is arranged, reading to o - ooo5 inch, and the edge of the tool is 
brought into alinement with the scale; this makes it easy to obtain an 
accurate reading. 

The matrix is justified by means of a specially-designed facing machine, 
with inserted-tooth face cutters, which is driven by a clutch, and is held 
by means of a clamp on the table of the machine, directly under a 
microscope which has two cross-hairs at right angles to each other and 
one hair adjustable to any angle, so that the parallelism and position of 
the letter can be fixed relatively to the cutter. 

There are many other engraving machines; for instance, that of 
Taylor, Taylor and Hobson, fig. 214, plate XIII, which is largely used 
for engraving die-blocks for printing biscuits, chocolate, and a great variety 
of other work. 


ELECTROT.YPING MATRICES. 

The easiest method of making matrices for the simple typecasting 
machines is by electrolytic deposition of copper. A type of the desired 
character can be surrounded by two pieces of type-metal of similar form 
to the mould or a single piece of the size required for the matrix can be 
cast round it, in a suitable mould, and the face of the matrix is thus 
obtained true in the first place; the rough deposited sides of the matrix are 
subsequently filed, or machined true. 

The cast with the face of the character projecting from it is called a 
fusible ; it is made in a fusible-mould which is described in another chapter 
of this treatise. A number of fusibles are generally arranged in a frame 
in two or more rows, each being separated from its neighbour by a division 
strip of ebonite, or other insulating material. The deposition of copper 
from a solution of copper sulphate must be effected slowly if the resulting 
matrices, about 0'35 inch thick, are to be sound and tough. For this 
reason it was usual to use a Smee battery; but this had the disadvantage 
of a dropping voltage. A dynamo giving a voltage nearly equal to the 
maximum of the Smee battery produces as good a result more rapidly. 
The belief in the superiority of the battery over the dynamo for this 
particular class of work is one of many superstitions, dear to the hearts of 
those who find something intrinsically excellent in antique methods 
simply because they are old-fashioned. 

For the matrices used in the later forms of typecasting machinery 
electrolytic copper is not generally hard enough to stand the wear, and the 
rough deposited surfaces require too much and too troublesome machining. 
The Grah process for depositing matrices in nickel, which has been used 
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by the authors, produces matrices much harder than the copper hitherto 
in use. This process may be of considerable importance in the manufacture 
of matrices in the future in places where the more economical and rapid 
' method of production afforded by punch-cutting and matrix-striking 
plant of modem design is not available. There are, however, practical 
difficulties in the carrying out of this process which may seriously militate 
against its complete commercial success. 

A process has been invented by A. S. Capehart for electro-deposition, 
which has the advantage that the intaglios, corresponding to the strike in 
a punch-struck matrix, could be placed in the bars or plates after these 
had been machined to the necessary degree of accuracy, whereas in the 
ordinary electro-depositing processes used in typefoundries the matrix- 
bar or plate had to be machined, or justified to shape, after the intaglio 
had been formed or put into place. By this system the twelve intaglios 
required for each matrix-bar, in a line-casting machine like the Monoline, 
were electro-deposited in the edge of the bar after this had been 
machined to the requirements of the casting machine. It was found in 
use, however, that the thin copper edges would not stand the machine¬ 
handling and contracted, giving rise to fins between the letters. With 
compound matrix-plates, presenting flat surfaces to the mould, as in the 
Graphotype grid or the Oddur disk, this would not occur, nor would it 
take place in the case of individual intaglios under conditions where the 
thin edges of the intaglio were protected by the mechanism holding the 
matrix in position. 


DEPTH OF STRIKE OF COMPOSING-MACHINE MATRICES. 

It will be seen from the table of depth of strike of typecasting and 
composing machine matrices given below that the different makes of these 
matrices vary greatly in their depth of strike. It would be a matter of great 
advantage to both the builders and users of this class of machine if some 
fixed standard suitable to both sides could be agreed upon. It is certainly 
a matter for regret that one’s foes, so to speak, should be of one’s own 
household, when it is found that the depth of strike on the American lino¬ 
type matrix differs from that of its similar and almost identical near 
relative, the English Linotype matrix. How this much-to-be-desired 
consummation is to be effected with machines made in so many different 
countries and under such widely different conditions, it is not for the 
authors to suggest, but the longer the period during which this reform is 
postponed, the greater will be the' ultimate confusion to be overcome 
before the rectification is adopted, for it must be remembered that this 
difference in depth of strike involves a corresponding difference in the 
height of the mould. The case is somewhat parallel to that of the 
different gauges adopted by railways in different countries, though there is 
much more excuse for the railway engineer owing to the wide variation 
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in the conditions which he has to meet, than there is for the engineers who 
settled the depth of strike of at least the American and English Linotype 
machines. 


TABLE 42. 

Depth of strike of composing-machine matrices. 



In actual practice the height of the moulds is made slightly larger 
than the figures given in this table, an allowance being made to com¬ 
pensate for the contraction of the type-metal. 








CHAPTER XIV. 

MOULDS.. 

"We fill up the silent vacancy that precedes our birth by 
associating ourselves with the authors of our existence.” 

Edward Gibbon. Memoirs of my Life and Writings. 

Long primer condensed sans No. 5 ( Stephenson, Blake & Co.). 

Moulds .—The simplest form of mould consists of two halves which are 
nearly alike. Both are built up of pieces of hardened steel ground and 
lapped true, and screwed together. The mould thus made is of definite 
size for body-, but variable fpr the width of set, the parts being fitted with 
stops which close on the matrix and obtain from it the correct set width; 
the width of each matrix being therefore the set plus a constant. In the 
direction of the height-to-paper of the type, the mould is wider than the 
length of stem, so as to provide for the gate for the injection of the molten 
metal. In one half of the mould are inserted the raised beads for produc¬ 
ing the nicks in the type, and in the counterpart grooves are ground and 
lapped to fit the raised beads which are exposed in the mould for a greater 
length as the set width of the type to be cast is increased. 

A hand-mould of very early pattern is shown in fig. 215. This has a 
slight improvement upon the earliest form in the addition of a matrix-lifter 
for freeing the matrix from the type. The matrix is returned to place by 
the action of a spring, and the hooks shown are for use in removing the 
type by its attached tang from the mould. 

The authors have found that type-metal under the conditions prevailing 
in typecasting will flow into an opening between surfaces varying from 
o'ooos inch where the surfaces are water-cooled internally, to 0'0002 inch 
(and even less) where the mould is allowed to become warm. This inflow 
of metal will cause difficulty in ejecting the type, and will give it a fringe, 
fin, or ragged edge. In moulds of the kind just described, where no provision 
is made for continuously cooling the mould, the type cast in the mould 
before it has attained the working temperature are not accurate for size; 
the speed is limited to that at which the mould does not overheat unduly, 
and in practice it is kept from overheating by stopping the machine from 
time to time and cooling with a wet rag. Some idea of the difficulty and 
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; gathered from fig. 216, which shows 



mould for type with 
noulds. The justifiei 


nicks, though one is the usual numbe 
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securing the matrix in place. In the older pattern of j ustifier's mould a curved 
wire spring, fig. 215, was generally used to secure the matrix against the 
end of the mould. The one half of the mould consists of at least five 
pieces while the counterpart carries in addition the beads and the stop. 
The beads for forming the nicks contribute greatly to the difficulty, since 
the hole is only a part of a cylinder in one of the pieces of hardened steel 
which must be finished before the hole is lapped out, and the wire, which 
is made a gauge fit, must have its axis parallel to the surface within the 
degree of accuracy required for tightness as regards the melted metal. 



Fig. 217.— Pivotal-machine mould. Scale: halt size. 

As the mould undergoes some alteration of form when heated, and is subject 
to some change due to wear, the fit when new requires to be within 00001 

The. Pivotal-machine mould, the next to be considered, is shown with 
both halves in place in front elevation, plan and back elevation, in fig. 217. 
The halves of the mould are shown separately in perspective views in 
fig. 218 in which the upper view shows the top half of the mould as seen 
from the front of the machine, the middle view shows the bottom half of 
the mould seen from the same side, and the lower view shows the top half 
of the mould inverted and seen from the opposite side with that part in 
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or of trade height; the position of the nicks in spaces and quads is not 
material as the body-sizes only require to be distinguishable. 

In some instances it is possible to use the same mould for both quads 
and spaces, such moulds being known as combination moulds. In certain 
cases, however, it is necessary, owing to the liability of metal getting 
under the long nick-wire, that separate moulds should be used for 
casting the wider quads, that is those above an em in set width. When 
this is done the nick projects from the body less than an em and no 
corresponding groove is formed in the body of the counterpart; the 
resulting nick is, therefore, of short length, running only part of the way 



across the quad, and the mould cannot be closed to cast a quad narrower 
than the nick-wire permits. It will be seen, therefore, that the number of 
moulds required in a foundry turning out many faces of type and of the 
ordinary range of sizes is very great and represents a large capital 

Mould-making as a trade is over 300 years old, and as in the case of 
lapidaries’ work, the finishing is usually done by means of lead laps; the 
skill attained by the workmen in this trade is very remarkable. 

The kind of mould previously considered is in each case built up 
of component parts permanently secured to each other by screws. With 
the object of effecting economy in the large number of moulds required in 
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a foundry, owing to the range of each such mould being limited to a single 
body and a single arrangement of nicks, several makers have produced 
moulds in which some parts are made interchangeable with the object of 
enabling others to be substituted for them and so to effect a change of 


MOULDS. 


247 


the casting of a single body-size. The saving to be effected by the effort 
at' interchangeability is largely discounted by the additional expense of 
the parts, the difficulty of dealing with ordinary wear, and the time and 
skill undoubtedly required for effecting the necessary change of the mould 
parts for each change of body. 

The fusible-mould is of very different construction. Its parts are so 
arranged as to slide together and to embrace the stem of the type about 
which the fusible is to be cast. An adjustable stop is provided for so 
setting the face of the type that it projects by the proper amount from 
the face of the fusible when cast, and allows a sufficient addition to 
the depth of strike of the matrix to permit of justification. The fusible 
when cast is about 0-35 inch thick, and is similar to the matrix with the 
differences that instead of bearing a strike the type face projects from 
it, and that it is slightly larger in all its dimensions to allow for the 
removal of sufficient metal from the matrix to permit of this being 
cleaned up when justified. 

MOULDS OF THE WICKS MACHINE. 

The inventor and the engineer, however, are beset on all sides with 
novel and peculiar difficulties when they are called upon to design and 
make moulds different in form and construction from those to which mould 
makers are accustomed. In the following pages some account is given of 
steps taken to surmount them. The Wicks mould, illustrated in figs. 220, 
221, and 222, p. 246, and in the chapter on casting machines, in figs. 
301 and 302, pp. 312-3, will serve as an instance. In this machine 
the moulds take the form of 100 radial grooves in a disk 20 inches in 
diameter. The groove, three inches in length, forms three sides of the 
mould—the back and sides of the type. The stem of the matrix, fig. 174, 
p. 220, slides in the mould; the top cover c, fig. 301, which is fixed, and 
under which the mould passes, forms the remaining side of the body—the 
front of the type—and the shield q, through which the molten metal is 
injected, forms the foot. 

The error introduced by the 10-inch radius of the foot is very small. 
A pica em quad has for sagitta of the arc forming its base a length of 
only 0'00035 inch, which is less than the permissible height-to-paper error 
in type. 

The first attempts to build a mould not proving successful, the next 
step taken was an attempt to mill and lap out the grooves in the disk. This 
also failed to give satisfactory results, and recourse was again taken to 
building up the mould. The construction of the mould-wheel in this form 
was as shown in fig. 220; it was built up of a cast-iron wheel in which 
an annular groove formed the water-space, fig. 301; this was covered by a 
cast-steel foundation ring, turned all over, the latter being secured by studs 
to the upper surface of the cast-iron wheel. 
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The upper surface of the foundation ring was turned flat and scraped 
true; the wheel was then mounted on a division-plate and dowel holes 
drilled through a jig carried on the central column of the division-plate. 
Dowel pins were driven into the holes in the foundation ring and the seg¬ 
ments, also drilled in the jig, pressed down into place; tapped holes were 
also necessary in the segment to enable it to be drawn off the dowels for 
grinding and for lapping the sides. To obtain squareness in the parts of 
a mould, the diamond square, fig. 223, was used; for straightness of the 
faces the knife-edge triangular- straight-edge, fig. 224, was used; and, to 
measure the width of the mould at various parts of its length, folding- 
wedge gauges divided on the upper sides, in such a manner as to form 



together a vernier reading to o-ooor inch, fig, 225, were used. The 
segments were made of cast steel and left soft. Allowance for grinding 
was made on the thickness of the segments, and the aggregate top surface 
ground true in place. This wheel gave fairly satisfactory results, but the 
top of the segments wore rapidly under the top cover which was kept in 
contact by spring pressure. The next improvement was to adjust the top 



Fig. 225. Folding wedge mmlds ■ lap " 


cover by means of folding-wedges and a screw adjustment so arranged 
that the cover could be brought down into contact with the segments and 
then backed off about o’ooo2 inch to 0^0003 inch. This did not, however, 
stop the wear of the segments owing to the difficulty of lubricating 
sufficiently and yet obtaining perfect type. The next step consisted in 
milling dovetailed grooves in the foundation ring, and in fitting the hardened 
steel base pieces which were secured by dowel pins, fig. 221. The whole 
surface of the foundation ring was then ground true in place on its column, 
transferred to the division-plate and hardened steel segments were fitted. 
These segments were secured by dowels and screws as in the case of the soft 
segments just described. This wheel was extremely costly to make, and 
when put to work showed appreciable wear in so short a period of time 
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that the amount of type produced before the wheel required new segments 
would not have been sufficiently large to ensure commercial success. 

A number of machines had now to be constructed in a limited time, 
and the problem was dealt with in the following manner. The surface 
of the foundation ring was turned and ground true in place on its column, 
and the mould was built up of two segments as shown in fig. 222. The 
angle-base segments were of annealed cast steel and produced by the 
following operations, illustrated in fig. 226: (1) cut roughly to length; 
(2) and (3) rough gang-milled all over; (4) reduced over part width by 



Taper Milling cuuL Straujhleniiuj. 



End.-miUing Grinding on Magnetic a Grinding on. Magnetic 

on Magnetic Guide . Angle-block, Scraping. Angle-block. 



Fig. 226 .—Wicks rotary lypecaster; angle-base operations. 
Scale: full size. 


milling; (5) tapered by milling in batches; (6) straightened; (7) end- 
milled in the angle on magnetic chuck ; (8) ground on back on magnetic 
angle-block; (9) scraped straight on short vertical face ; and (10) ground to 
set width on magnetic angle-block. The top-segment operations consisted 
in (1) cutting to length; (2) and (3) rough gang-milling ; (4) tapering; 
(5) straightening; (6) and (7) grinding on flats; (8) and (9) grinding on 
edges. Both top and bottom segments were at this stage about J inch 
longer than necessary for the reason that the bottom segment, if made 
to the standard dimension from the centre of the mould to the edge at the 
periphery of the wheel, would fail to make up the width should the next 
preceding segment be narrower in the set width of the mould of which it 
formed the base. 
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The surface of the ordinary magnetic chuck, fig. 227, is probably 
familiar to most mechanical engineers, but for the class of work now in 
question it was frequently necessary to grind segments on the edge ; also, 
owing to the high degree of accuracy required, the surfaces of the vice on 
which the segments were placed required regrinding whenever the magnetic 



Fig. 227 .—Magnetic chuck; plan. 


vice was replaced after being removed from the machine. Two lands of 
magnetic angle-blocks were designed and are shown in fig. 228. These 
have proved useful for a number of purposes. The blocks each consist of 



two soft mild-steel bars, of good permeability, milled out to L orU 
shape and cross-milled with cuts which leave space for the complete 
separation of the two pieces of mild steel. The ends are secured by 
brass plates and screws, and the whole of the interspace is run up with 
white metal. The block is placed on the magnetic chuck, so that its poles 
respectively come over the uoles on the chuck. The exterior can then be 
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Some idea of the difficulties that had to be faced and overcome may be 
gathered from a consideration of the methods employed in correcting the 
division-plates for producing the Wicks machine. 

The division-plates were in the form of a circular disk with a central 
boss scraped to fit a central column. The divisions were 100 in number 
and cut in the periphery of the disk with the ordinary dividing gear supplied 
with one of the best makes of miffing machine. The form of division was 
such that the working face of each was radial arid the other face inclined 
to the tangent, fig. 229; the locking bolt was accurately ground and lapped 
to fit in a slide on the base of the division-plate. At an early stage in the 



manufacture of the Wicks machine it was found that the division-plates 
were not sufficiently accurate for the grinding processes on the segments to 
be carried out so completely that segments could be manufactured to stock 
as components. The maximum error permissible, so that the segments could 
be prepared up to the stage at wliich lapping would begin, was found to be 
about equal to an error of o'ooo7 inch at the periphery of a circle 20 inches 
in diameter or less than 15 seconds of arc. This corresponds to about 
4i inches at a distance of one mile and to ensure the result it was considered 
necessary to make the measurements to less than one-fourth of this 
amount. 

1. In the first method employed a theodolite was used with two 
micrometer microscopes reading to 10 seconds centesimal. One side of 
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the plain end of a lightning conductor on a chimney about two miles 
away was used as the distant object, and the angle moved through from 
one setting of the division-plate to the next was obtained by direct reading 
on the graduated circle of the theodolite with the micrometer microscope, 
the reading obtained being of the form :— 

4-000 grades ± difference. 

After taking the reading the theodolite was reset to zero, set on the 
distant object, and the plate moved another tooth; the second angle was 
then measured. By this means the total of the readings should have 
equalled 400 grades, but the average errors of personal equation and of the 
standard arc of the theodolite were found to be equal to about 0-00045 grade 
(4-5 seconds centesimal). 

It was then possible to determine the actual difference from the standard 
angle for each angle moved through by the division-plate, and, by con¬ 
tinuously summing the differences, the maximum positive error—or, from 
the workshop point of view, the lowest tooth—could be determined. The 
excess of the maximum positive error above the sum of errors at any par¬ 
ticular tooth gave the cut to be removed from that tooth. 

The method devised for performing this work consisted in mounting 
the division-plate on a horizontal spindle between centres on a milling- 
machine, and applying a constant torque by means of a wire fastened to the 
periphery of the boss, passing over a pulley and loaded with a weight. 

A micrometer screw was fitted so that it could be engaged with the flat 
radial surface of any tooth in succession. An angle-mill mounted on the 
spindle of the milling-machine could be fed across the face of the tooth to 
be reduced. This micrometer screw was set into contact with a different 
tooth of the plate, so that the cutter came inside the gap corresponding to 
the tooth to be reduced ; the micrometer screw was then slacked back till 
this tooth, following it under the action of the weight, just touched the 
revolving mill. The mill was then traversed to one side and the micrometer 
screw was turned through the amount desired to be removed plus a constant. 
This constant was o'ooi inch which represented the least amount that could 
be removed with certainty by a cutter without risk of refusal and conse¬ 
quent glazing of the surface. 

The single distant-object method of measurement did not require any 
particular accuracy in centring the theodolite on the division-plate. It 
proved however a very troublesome method in practice owing to the rapid 
and frequent variations in light and atmosphere near London, and further 
owing to the yielding of the clay strata under the passage of trains on 
adjacent railways. 

2. As several division-plates were required, a different method was next 
tried, fig. 230, in which the chief troubles noted above were diminished. 
The same centesimal theodolite was used. Two pieces of fine piano-wire 
were stretched by suspended weights from a slide and slide-rest some 200 
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yards from the instrument. The wires were blackened, a clean white paper 
background was placed behind them, and the suspended weights were 
immersed in water to damp out any vibration. The screw of the slide-rest 
was worked till the readings obtained, using the same side of each of the 
two wires, gave a close approximation to the desired angle of the division- 
plate (4-000 grades). 

In this case it was necessary to set the theodolite more nearly central 
with the division-plate, an eccentricity of 0 06 inch only being permissible. 

The mode of operation was as follows :— 

(a) The bolt being inserted in the space n of the division-plate of the 



(b) The telescope was then turned on the right wire and the reading R n 
noted; thus by difference the angle LOR was obtained (R n — L n ). 


(c) The plate was turned till the bolt engaged in space (n + i) and the 
reading of the left wire L 11+1 was taken. 

(d) The telescope was turned and another reading of the right wire 
R n+ i was obtained; from these again the angle LOR was obtained as 

(R„ + l-Ln + l). 

Thus the angle LOR was measured 100 times and from these measure¬ 
ments its error was obtained. 

If d and e are the differences between 4-000 grades and the readings 
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of the left and right wires respectively, then the readings are of this form 
(where n is the starting point) 

L„ =(n) 4-000* + d„ R„ = (n+i) 4-000®+e n+l 

L n+1 = (n+ x) 4-000® + d„ +1 R n+1 = (n + 2) 4-000®+ e n+2 
L„ +2 = (n+ 2) 4-000*4- d„ +2 R n+Z = (n + 3) 4-000*+ e n+s 
and R„ — L„= 4-000®+ e n+1 — d n = 4-000*+ 8 — y n+1 

where 8 is the mean error of standard angle and v„ +1 is the error in the 
theodolite arc over the portion used from space n to space (n + x). 

Now taking the alternate readings, 

L n+i= (n+ 1) 4-000®+ d n+I 
R n = (n+ 1) 4-000®+ e n+1 

and subtracting, we get L a+1 — R a = d n+1 — e a+1 where 4, the error of the 
theodolite arc, is eliminated, and if a represents the actual error of the 
angle from space n to space (n + 1), 


The actual arithmetical work can be reduced to about six columns of 
figures and the corrections are obtained without difficulty. 

The degree of accuracy attained can be judged by the following result 
after three series of corrections had been applied. In this table the errors 
at the circumference of a wheel having a radius of 10 inches are expressed 
in millionths of an inch :— 


TABLE 43. 

Errors of division-plate after applying three series of corrections. 



The tabic shows that the errors had only just been reduced to the desired 
amount after the division-plate had been corrected three successive times. 

3, The next method devised, fig. 231, gave far better results, and did 
not involve the necessity for making so large a number of observations 
without interruption. 

The column of the division-plate was fitted with centres, and a long bar 
of mild steel was suspended between them. This bar was forked at its outer 
end some 30 inches from the centre. A set screw and bolt were provided 
for springing open the forked part or closing it. Each arm of the fork was 
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drilled and a plug of silver wire inserted in each ; a very fine radial line was 
drawn on each silver plug with a diamond. A micrometer microscope was 
arranged on a fixed support fast to the base of the division-plate so that the 
horizontal lever could swing under it. A stop was fitted on the division- 
plate with an adjusting screw with a long stem to enable the horizontal lever 
to be set so that either of the lines on the wires could be brought to zero; 
the lever was kept under a constant pressure against the screw-end by 
means of a weight and fine cord. A device was provided for enabling the 
stop to be moved through an angle of approximately 4 grades after the 
reading had been taken. The gear was boxed in so that variations in 





temperature, and radiation from the operator, did not affect the readings 
appreciably. 

The method adopted was as follows : in the plan of the lever, R is the 
right-hand radial line and L the left. The line R was brought under the 
micrometer microscope and set to zero, then the plate was moved one tooth 
and the reading on the line L was taken, the reading being the difference 
between the angle LOR and the angle moved through by the plate. After 
the reading had been taken the stop and lever were moved so as again to 
bring R to zero; the plate was then moved another tooth and the next 
reading of L was taken. 

The readings of R were always zero. The readings of L gave the differ¬ 
ences d lf d 2 , d 3 . . . from the standard angle. 
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Moreover, since the plate moves through 400 grades when it completes 
its revolution, 

2 dj-f- d 2 ~r d 3 + . . . d 10 Q should = o. 

Actually it was found to be equal to A, and jL= 8 was the error of 
the standard angle between the lines on the silver plugs. 

The corrected differences d x — 8, d 2 — 8, d 3 — 4 . . . were then tabulated 
as D 1( D 2 , D 3 . . . D 100 and their summation made continuously thus :— 

Dj, Dj+ D 2 , D 2 4- D„ . . . Dj-t-. . . D 100 , 

the calculation being of a form which makes checking very easy. 

These totals were then each multiplied by a constant so as to reduce 
them to the scale of the micrometer adjustment for milling. The new 
values were <r v <r 2 , cr 3 , <r l . . . ir 100 , of which the maximum value <r m corre¬ 
sponded to the lowest tooth; adding o’ooi inch to this and subtracting 
( <r m+ o-ooi) from each term in succession, the negative value obtained gave 
directly the amount of cut to be taken. 

The results obtained are given in the following table, in which the 
error in millionths of an inch at the circumference of a xo-inch radius wheel 
is given in the top line, and the number of teeth falling between the limits is 
given in the succeeding lines, as shown by measurement after the first, 
second and third cuts had been taken. 


TABLE 44. 

Errors of division-plate after each correction; expressed in millionths of an inch 



The methods adopted may appear troublesome and complicated, but 
actually the calculation was merely of a simple arithmetical character. 
These division-plates, it should be remembered, were not light measuring 
apparatus, but had to serve for carrying numerous drilling and other jigs, 
and required sufficient surface to bear setting hundreds of times each day 
in continuous regular work. 

After having been ground true on its upper face and periphery, on 
its own spindle, on a specially-constructed grinding machine, the 
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foundation ring of the Wicks machine moulds was mounted upon one 
of the division-plates so prepared. It was then ready for the next 
operation. 

Assembling .—The first operation consisted in drilling and tapping the 
foundation ring; the drilling was performed by aid of a jig carried on the 
division-plate and the tapping was done by an automatic tapping-head. 
The drilling-jig was then removed and a segment which had been damped on 
the plate and drilled by aid of the setting-jig was put into place ; each seg¬ 
ment was numbered when put into place; the setting-jig had gauge surfaces 
a constant distance, C, from the centre of the mould; gauges were used 
for the setting of a width equal to C — £ {set). The setting-ring was then 
put on the outside of the wheel and secured roughly true by means of four 
set-screws ; this ring carried 100 screws, each of which served to adjust 
a segment in place by sliding it along the preceding segment; and as each 
was brought to position, it was then clamped by a temporary clamping- 
plate and screw at the inner end. The setting having been completed, a 
sensitive drill, used in conjunction with the drilling-jig, drilled the necessary 
holes in each segment, namely, three clearing holes for the holding-down 
screws, one hole for dowelling the angle-base to the foundation ring, and one 
hole dowelling the top segment to the angle-base, one forcing-screw tapping 
hole for removing the angle-base from its dowel; and, in every tenth seg¬ 
ment, a seventh hole for clearing the supporting stud of the matrix guide¬ 
ring. The angle-bases could now be removed from the wheel, cut to length, 
and the burrs removed ; the tapping could be performed and the straight¬ 
ness checked ; if found necessary the short vertical face was again scraped. 
The setting-ring was then raised and clamped roughly true so that the 
centres of the screws came opposite the top segments. The bottom seg¬ 
ments were replaced on the wheel and secured by temporary screws through 
the clearing holes. One angle-base being dowelled to the wheel, a top 
segment was placed on this and another top segment on the next con¬ 
secutive angle-base, each top segment having been lapped true on its 
vertical faces. The top segments were pressed towards the centre of the 
wheel by the setting-screws, and the width of the mould formed by them 
was measured by means of the folding-wedge gauges, fig. 225, p. 248. The 
angle-base was then forced off its dowel and lapped on the vertical face, until 
the mould obtained was a gauge fit throughout its length. Each mould was 
thus finished in turn and the top segments as finished were dowelled to the 
bottom segments, each being numbered when put into place. The top seg¬ 
ments were then all removed, and the angle-bases secured by temporary 
screws with thin flat heads ; the wheel was transferred to its own central 
column on which the foundation ring had been ground true. The tops of the 
angle-bases were now ground true in place, the top segments replaced and 
also ground true, the depth of the mould or size of body being thus obtained. 
The wheel was then ground true on the periphery and the shield scraped 
to fit. The under side of the wheel was also ground true, to give a bearing 
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for the lower bearing-surface carried by the shield. These adjustable 

folding-wedges are shown in section at o 3 , o 4 , in fig. 301, p. 312. 

The soft wheel, however, did not meet all requirements. The body- 
size could be restored a large number of times by grinding the tops of the 
angle-bases and the tops of the segments; but the top segments became 
worn after a considerable period, so that the less important dimension, the 
set width, became large; the greatest difficulty of all to be overcome was the 
provision for the nicks in the body. Experiments made on a wheel with soft 
segments demonstrated the possibility of casting the nicks instead of milling 
them, and thus obtaining type more free from burr or fringe, with a nick 



Fig. 232 .—Method of planing cast-iron lapping-block. 


more acceptable to the compositor, and with less risk of breakage of the 
thin sorts. 

The necessity for hard top segments now became apparent. In making 
these the first five operations were the same as in the case of the soft seg¬ 
ments. The sixth operation consisted in drilling in a jig, in which the 
segment was set into place with allowance for grinding, according to the 
sizes of the preceding and succeeding moulds of both of which it formed 
part. The seventh operation was cutting to length, and the eighth hardening. 
The tempering was performed by heating in an oil-bath at a temperature 
of about 320° F. for some four hours. By this method the hardness could 
be adjusted with great nicety and equality for the whole of the wheel. 
The inner ends of the segments, into which the hole for the dowel pin had 
not yet been drilled, were softened. The segment was then rough ground 
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on both flats, rough ground on the edges, reground on the faces after an 
interval of time for recovery, reground on the vertical faces, and finally 
lapped on these faces. 

The wheel being assembled, the nick-grooves were ground in with a 
fine emery wheel turned to shape on the edge to give the required section 
and depth. The beads in the top cover were produced in the following 
manner: the top cover was mounted on the circular rotary table of a 
vertical milling-machine; a small cutter-spindle, driven by an electric 
motor, was used to mill out a groove of the required width for the bead, 
at the correct distance from the axis of the wheel. The bead was made 
of hardened steel wire ground and lapped cylindrical and subsequently 
ground flat on two faces to fit the milled groove tightly. At the one end 
the milled groove was tapered by hand to allow the bead to be removed. 
The final fitting was done by lapping the face of the wire opposite the 
bead. The curvature of the groove in the top cover was so slight that the 
nick-wire could be sprung into place without difficulty. The nick-wires 
are shown at e, in.fig. 301, p. 312. 

The lapping-block used for lapping mould segments was planed in the 
planing machine in such manner as to produce a slightly convex surface; 
the result was obtained in the usual way by supporting the block at each 
of its comers respectively on jacks, and holding the plate down by means 
of a set-screw screwed into its under side, and passing through a holding- 
down plate, which could be screwed down tightly so as to spring the block 
to the desired extent. The arrangement is shown in fig. 232, and is 
equally applicable to solid cast-iron laps or to lead laps cast upon an 
iron backing. 


TYPECASTING AND MATRIX-COMPOSING MACHINE MOULDS. 

Within the limited space of this treatise the authors cannot describe in 
detail the moulds of all typecasting machines, but only leading or well-known 
examples of them with the mention of noticeable peculiarities or differ¬ 
ences in some of the many others that exist, together with examples of 
the slugs, individual type, or lines of individual type produced by them. 
These are shown in figs. 240-244 and 248-250, pp. 265-268, and plate XIV; 
a comb of type is shown in fig. 253, p. 269. 

The mould of the Monotype machine, fig. 233, is built up of several 
pieces. In the foundation plate of the fixed part is the hole for the in¬ 
jection of metal from the pump; this hole is coned to fit the end of the 
pump-nozzle which is elevated into place before starting the machine. To 
the foundation plate is secured an intermediate plate, and on the top of 
this are fixed two body-blocks which form respectively the back and front 
of the type; between these blocks, through which water is circulated, 
slides a rectangular plate of the same section as the type measured from 
foot to shoulder. The position of this body-slide is regulated by means 
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of wedges, as described below, so as to give the required set width to the 
type to be cast. A vertical plate is secured to the end of the foundation 
plate opposite to the mould, and a hardened steel bearing-plate is secured 
to this by dowels. In the space between this bearing-plate and the face 
of the body-blocks the slide travels to and fro for each character cast. The 
slide itself is built up of a number of pieces, two of which, fixed to the main 
portion,form the front and back of the tang of the type, fig. 11, p. 13; a tang- 
slide working between these forms another side of the tang. The fourth side 
of the tang is formed by the vertical face of the intermediate plate between 



a. Foundation plate. 

c, c'. Body^loctec Plate ' 

d. Body-slide or blade. 

e. Vertical plate. 


g. Slide or cro 

h. Main portii 
i, j. Tang-piece 

of slid. 


k. Tang-slide or 

l. Cam-groove. 


block, 
of slide. 


the foundation plate and the body-blocks. The slide is guided by the 
projection of the tang pieces below the body-blocks; the tang-slide is 
moved by a projection fitting in the cam-groove milled out of the founda¬ 
tion plate. 

The operation of casting is performed as follows: the slide comes to 
rest with the tang opening opposite the mould; the body-slide moves to 
the set width required, which corresponds to the position of the matrix- 
grid ; the matrix-grid descends on to the top of the mould and is brought 
to true position by means of the conical hole in the back of the matrix, 
fig. 177, p. 221. The pump-plunger makes its stroke and fills the mould 
and tang. The matrix-grid or case is lifted and the slide moves to the 
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right, shearing off the tang from the type and the jet; as the slide continues 
its movement the tang-slide moves towards the body-blocks, ejecting 
the tang through the hole in the intermediate plate. When the slide has 
travelled clear of the type, the body-slide ejects the type from the mould 
into the type carrier which delivers it to the galley; the slide then returns 
to the casting position. The whole cycle is repeated for each type cast; 
during the cycle three types are in progress ; the first is being determined, 
the second is being cast, and the tliird is being delivered. 

An objection that was often raised against the Monotype in the past was 



its inability to cast low quads and spaces; this difficulty has now been 
overcome by making the body-slide of two parts, fig. 334, capable of 
moving together when type are required and independent in their movement 
for spaces and quads, in such manner that the top part of the body-slide, 
of a depth equal to the difference in height between the quad and the 
shoulder of the type, is moved to its forward position after ejecting the 
last type cast, and* that the lower part moves to occupy the position 
required for casting a space or quad of the desired width. The top part 
of the body-slide in this position forms the top of the mould and is sup¬ 
ported by the pressure of the matrix-grid during the casting period. 
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A question that is sometimes raised is that of the relative advantages 
of the vertical or horizontal positions for the axis of the mould. In the 
opinion of the authors the matter is of but little practical importance as 
excellent type can be cast under either condition; it is however somewhat 
remarkable that the only noteworthy examples among casting machines in 
which the type is cast with its axis vertical are the Monotype and Grapho- 
type machines, m both of which a rectangular matrix-grid is used. 

The mould of the Stringertype machine is similar to that of the Mono¬ 
type in its general arrangement of mould-blocks and of the body-slide, 
which can be set to variable position by a spring-controlled movement. 
After the line of matrices has been received in the assembling-box, it is filled 
out by the elevation of the wedges of the space-matrices; these are pushed 
up by a table, L-shaped in plan, which maintains the lower ends of the 
space-matrices at the same height while passing before the mould. The 
matrices are then presented one by one in front of the mould, which closes 
to the set width given by the notch, the pump injects metal into the mould, 
which then opens, and one part, acting as an elevator, vertically raises the 
type with its tang to the receiving race, into which it is pushed by a hori¬ 
zontal pusher. By an ingenious arrangement of the mould, the tang joins 
the type above the feet, two V-notches being left, one at each side, fig. 9, 
p. 13; the tang can thus be readily broken off, and the rough fractured 
part is left clear above the feet. The breaking is done automatically by 
the machine before delivery, the tangs falling clear down a chute. 

The moulds of the Dyotype casting machine are, in construction, some¬ 
what similar to those already described in the Monotype and the Stringer- 
type machines, each of which has a movable body-slide. In each of these 
moulds the body-slide is adjusted to give the appropriate set width of the 
character to be cast. 

There are two moulds m 2 , fig. 235, in the casting machine, and a 
collector-slide c which has a to-and-fro movement over them. This 
collector-slide forms one side of the mould ; it also contains two slots s v s 2 , 
of the same section as the type, into which the type is received when the 
collector-slide has moved (after the casting has been effected), so as to bring 
one of these slots over a body-slide h 1 , J 2 . Each slot is in turn then brought 
over the elevator-slide e placed centrally between the two moulds, and 
this moves the type successively out of the collector into the guide-clip, 
from which it passes to the composing-stick. 

The body-slide of each mould, like that of the Monotype low-quad 
mould, is made in two portions which move together, with their upper 
surfaces at the same level, when type are to be cast; when a Space is 
to be cast the portion nearest the face does not move, but acts as the 
matrix end of the mould, so that spaces are cast of trade height instead 
of shoulder height as in other machines of this class. 

The two moulds are closed simultaneously by the collector, and the 
two type are cast at the same moment. At the end of its movement to 
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the limitation imposed by the use of a single mould and to be able to cast 
up to twice the speed so obtainable, but of course there is some attendant 
complication in arriving at this result owing to the doubling of a large 
number of the parts which are essential for each mould. 

The Linotype mould is shown in place in the mould-wheel in fig. 236 
and also separate in fig. 237, plate XIV. As in the case of the moulds 



Fig. 236.— Linotype; mould and mould-wheel. 


already described, it is built up of several pieces of hardened steel. In 
its ordinary form the Linotype mould casts a continuous slug; for 



OOOO 


Fig. 238. —Linotype ; adjustable sectional mould. 

certain purposes where two or more short lengths of slug are required 
to be cast simultaneously, the sectional mould, shown in fig. 238, is used. 
The gear by means of which the mould-wheel, with the mould in situ, is 
rotated—in the first instance, through 270° from the casting to the trimming 
and ejecting position, and, in the second instance, through the remaining 
90° to its normal or casting position—is shown in fig. 239. 



ipecial features of the Linotype mould are, 
awing of the type-slug cast from it, shown ■ 
-projections at the foot of the slug prevent 



orward through the mould when the ma 
face. These projections are removed by t 
le partial revolution of the mould-wheel; 
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through between the trimming-knives which shave them down, and ensure 
correct body-size when the slugs are placed in column ; the trimmed and 
finished slug is shown in fig. 241. 

When the Linotype machine is required to produce slugs of large body- 



Fig. 241 .—Linotype ; finished type-slug. Slightly enlarged. 


size, up to 36-point, another special form of mould with attached blocks 
for forming recesses in the slug is used with the double object of effecting 
economy in metal and reducing the time required for cooling. The ribs 
left between the recesses are trimmed as in the smaller bodies. Figure 242 



Fig. 242 .—Linotype ; large-work recessed slug . Scale : full size 


shows a large work recessed slug, and fig. 243, plate XIV, shows this form 
of slug used for Arabic. 

The mould of the Victorline machine is very similar to that of the Lino¬ 
type, but the mould-wheel itself is water-cooled by means of passages 



Fig; 244 .—Monoline ; finished type-slug. Slightly enlarged. 


communicating with ports in the hollow spindle of the mould-wheel; the 
flow of cooling water is controlled from the operator's chair by a tap 
adjacent to a visible outflow. 

The mould of the Monoline machine is in many respects similar to that 
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of the linotype, with, however, the great difference that it is not contained 
in a mould-wheel, but remains in place in the machine. 

The operations of casting, trimming, and ejecting the slug from the 
mould are effected somewhat similarly to those of the linotype. Figure 
244 shows a finished type-slug of the Monoline. 

The mould of the Typografh machine .—Owing to the form of the space- 
disk, the Typograph mould, shown in section in fig. 245, is made concave 


Tang-plate Elevation*. 



Fic.247.— Typograph; mould, tang- 
plate and ejector. Plan. 

Scale: hall size. 


where it comes into contact with the space-disks which project slightly in 
front of the letter-matrices. 

The cavity formed by the various portions of the mould for the body of 
the slug is plain and rectangular, there being no beads, grooves, nor projections 
in this portion; the back is, however, recessed to a small depth, but only 
over a part of the length and width, so that the tang joins the slug below 
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the level of the surrounding portion, fig. 248. The tang is formed by a 
separate tang-plate, figs. 245 and 247, interposed between the mould and 
the pump-mouth. 

The tang-plate moves upwards, after the slug is cast and the metal-pot 
has receded, shearing off the tang. The shearing is actually effected by 
the steel tang-plate against the type-metal of the recess in the slug and 
thus wear is avoided. The slug is then ejected towards the matrices by an 
ejector acting through a hole in the tang-plate. Ejection takes place in two 



Fig. 250 .—Typograph ; finished type-slug. Full size. 


stages ; at the end of the first the fins on the shoulder of the slug, fig. 248, 
are removed by a pair of trimming-knives which travel in the direction 
of the length of the slug and towards the back of the machine. The second 
movement finally ejects the finished slug which is shown in section in 



Fig. 251.— Grantype; mould. Scale: quarter 



fig. 249 and in isometric projection in fig. 250. A second and smaller 
ejector removes the tang from the tang-plate causing it to fall into a chute. 
The finished slug is delivered into a galley. 

The mould of the Grantype, shown in fig. 251, is somewhat similar to 
that of the Linotype or of the Victorline machine save that it is not carried 
upon a mould-wheel as in those cases, and that the water-cooling, unlike that 
of the Victorline and Typograph, in which the water passes merely through 
adjacent parts, is in its case carried through the actual metal of the mould 
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itself, as is done in the Monotype. By changing the upper and lower mould 
jaws, fig. 251, the machine is capable of casting slugs, or lines of loose 
type, according to the jaws used. The length of the line is dependent 
on the mould-end jaws, fig. 252, one or both of which are adjustable. 
When the product is loose type, the entire line is cast at a single operation 
in a manner similar to that applied in machines of the Linotype class. 



Fig. 252.— Grantype; mould-end jaw. Scale: half size. 

whose distinctive feature is the simultaneous casting of all the characters 
forming the line. In this respect it fundamentally differs from the Monotype 
and its congeners, whose distinctive feature is the successive casting of 
each letter from matrices successively presented for each successive cast. 



In the Grantype a continuous, but individually-separated slug or comb 
of type, attached to the tang, is cast, as shown in fig. 253 ; before leaving 
the mould the tang is sheared off, and in the process of ejection the type 
are closed up ready, fig. 254, for removal by gripping-jaws into the galley. 

The mould of the Bellows compositor is water-jacketed and universal, 
and like the Typograph—or the Grantype when used as a slug-producing 
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machine—produces slugs with smooth sides. In the advertising machine 
a mould is used which gives a cored or hollow slug from 18-point to 36-point. 
Figure 255, plate XIV, shows various slugs from the Bellows compositor. 

The problem of mould construction is amongst the most serious of those 
which have to be faced by the designer of typecasting machinery. 

In the earliest forms of mould, although the parts are of simple rect¬ 
angular section, the number of holes drilled in them and the proximity of 
these holes to the edge of the steel causes liability to fracture and to change 
of form in hardening. With the more complex forms used in the elaborate 



moulds of casting and composing machines, these difficulties are greatly 
augmented, and some of the parts are of such complex shape that their pro¬ 
duction in hardened cast-steel presents excessive difficulty. In other industries 
the use of some of the special case-hardening steels has been found advan¬ 
tageous for the production of parts of intricate form, and it has been found 
that this material is capable of giving even greater hardness of surface 
without any reduction in toughness. It would appear, therefore, probable 
that the use of such case-hardening steels would be of advantage, at any 
rate in experimental work. As an example of the high cost of labour 
entailed in the making of experimental moulds, the authors may mention 
that it is within their knowledge that a mould of peculiarly difficult construc¬ 
tion, made for a new casting machine, cost as much as £60 for net labour, 
owing to the large number of parts of which it was composed, to the great 
difficulty of preparing certain parts which failed by cracking through the 
water-ways, and to the replacement of parts made necessary by warping 
in the hardening process. 



PLATE XIV. 








CHAPTER XV. 


PUMPS. 

"It be well said that is the best Pump that draweth best upward the 
Waters of Truth; By the Sorew as Archimedes hath it, or by the Plap as 
hath become more common. But for us of the Craft an it draw Water 
■from the House-Well, it hath done its duty for thereby Eefreshed the 
Printer may pump forth store of Learning and streams of Letters into the 
hands of all men and their Brayne.” Mirrour of Pryntyng. 

The pump, as far as the authors know, was not used as a means for filling 
the mould with molten metal till the commencement of the nineteenth 
century. 

A consideration of the very early efforts to introduce machinery for the 
process of typecasting shows that the first forward step in effecting good 
casts was based on obtaining an increase of pressure by “ statical action,” 
as is set out in the patent of Anthony Francis Berte, in 1806, when he took 
jneans “ to compress a body of air against the surface of the type metal 
for the purpose aforesaid.” In this he anticipated innumerable subse¬ 
quent applications of the use of compressed air for displacing liquids. In 
the following year, 1807, he took out a further patent in which he makes 
use of " a plug or piston to expel the melted metal through the aperture 
described into the mould.” To this inventor therefore, beyond question, 
belongs the credit of the application of the pump to typefounding. 

In 1820 Marc Isambard Brunei, father ‘of the still more celebrated 
Isambard Kingdom Brunei, one of the world’s greatest engineers, also took 
out a patent for casting “ under the pressure of compressed air ” ; for cooling 
by means of water; for the use of a vacuum in the mould, which process 
he states is not new; for cooling the cast by the expansion of compressed 
air; and generally, as was often the case with this genius, he showed 
himself far in advance of his time. 

From this date onwards patents embodying the use of a pump in con¬ 
nexion with typecasting processes were taken out at frequent intervals. 

As already stated, the earliest mention the authors have been able to 
find of a pump with a spring-propelled piston, is contained in the United 
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States Patent of M. D. Mann and S. Sturdevant of 7 January, 1831. This 
appears to forestall both the British patent of Sir Henry Bessemer, No. 7585 
of 8 March, 1838, and the United States patent of D. Bruce, jun.. No. 632, 
of 17 March, 1838. 

It is difficult to ascertain exactly what valve arrangement was adopted 
in the early pumps, but it is clear that many of the difficulties still en¬ 
countered in typefounding machines were very serious to the early designers. 
Thus we find that Bessemer in his casting machine was troubled with what 
he terms the metal becoming rubbed to a fine powder in the jet. The pro¬ 
duction of a vacuum in the mould, to ensure the casting of sound type, was 
claimed by him as a novelty, although, as the authors have shown, this 
invention was then already nearly eighteen years old. 

Bessemer’s patent and machine were sold to the Scotch foundry of the 
Wilsons, but he states that the invention was allowed to lapse in consequence 
of the hostility of the founders working with older methods. 

In the matter of this invention credit appears to have been both claimed 
by and given to Bessemer for the origination of ideas which, as the authors 
have shown, were not novel; and little credit was either claimed by him or 
conceded to him for ideas and suggestions, which were in reality—like those 
of Brunei previously mentioned—far in' advance of his time. Among 
these may be instanced duplex casting and the body-slide form of mould; 
a form presenting such difficulties of construction with the methods and 
means available at the 1 time, that none but a man in the very front rank 
of mechanical skill, such as Bessemer himself was, could ever have seriously 
contemplated its manufacture. It is possible that this, as well as the 
hostility of the founders to which he alludes in his autobiography, may have 
contributed to the premature abandonment of the invention. 

From the mediaeval style of design which is found in the earlier pivotal 
typecasters, it would seem fairly clear that the pump must have been in 
use apart from a complete casting machine for some considerable time 
before a machine was constructed which so closely imitated the action of 
the hands in closing the mould, advancing it to the nozzle of the pump, 
receding with the cast, ejecting the cast, and repeating the cycle of 
operations. 

It is probable that ball-valves were used at a very early date on account 
of the ease with which these could be fitted, and it is known to the authors 
that even in quite recent times some of the simpler forms of casting-machine 
pumps were working quite efficiently with ordinary clay marbles used as 
valves. Other machines, however, have used cone-valves fitted to the bottom 
of the plunger, and valveless pumps are found in which the admission of metal 
took place through a hole in the side of the cylinder uncovered by the plunger 
on its upward stroke and covered late in the downward stroke, the com¬ 
pletion of which effected the pumping. Owing to the difficulties encountered 
in obtaining a sound cast in the mould, much superstition has been rampant 
and still exists amongst the workers in this industry. Any small change 
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of form of the chamber at the base of the pump, or in the length of 
the port communicating to the nozzle, is expected to " cause the loss to 
force " of the metal, and the same is said even of altering the position of 
the pivot of the lever from one side of the machine to the other, which 
would merely alter the class of lever employed. The advent of the casting 
and composing machines is causing the death of many of these supersti¬ 
tions, and others are in a moribund condition, but the authors regret to 
say that they are dying hard. In fairness, however, to the earlier workers 
in this field, it must be admitted that the difficulties which they had to 
encounter and overcome are very similar to those encountered by the 
earlier designers of gas and oil engines in connexion with the form and 
details of the combustion chamber and valve passages; and men much 
more highly equipped technically than the old typefounders still have 
their own equivalent superstitions which have frequently proved a nightmare 
to the scientific engineer. 

The difficulties generally met with are of three kinds : (1) freezing of 
the jet, (2) stoppage of the jet by accumulated oxide—which occurs in 
pumps of intermittent action—and {3) difficulty in getting rid of the air 
which fills the pump delivery-pipe and mould and causes blow-holes in the 
type. These difficulties are overcome by various expedients ; the jet is sepa¬ 
rately heated by gas-burners, and is so arranged that metal does not remain 
adhering to the orifice and there become oxidized ; the plunger throughout 
the working length is immersed below the oxidized surface in the metal- 
pot and the surplus metal which is pumped is returned to the pot without 
exposure to the external air; the metal is delivered in large quantity and 
continuously, so that but little heat need be supplied by extra burners 
under the jet; an electric resistance is kept at a comparatively high 
temperature round the delivery pipe and nipple ; and finally, in some cases, 
special provision is made for clearing the air by fine grooves cut into the 
face of the nozzle, as shown in fig. 240, p. 265. 

Justifier’s pump .—For filling the mould and making the trial casts 
required for the performance of his work, the justifier uses a pump 
formerly worked by hand, but now generally operated by foot-treadle, 
the plunger being returned by a spring which also lifts the treadle 
clear of the floor. The operator is thus able to vary the. pressure and 
quantity of metal injected by altering the speed at which the stroke is made. 

The evolution which has taken place in the pump as applied to the 
pivotal typecasting machine has doubtless been influenced by the practical 
experience gained from this primitive form of typecasting by means of 

The pump used on the simplest typecasters consists of a single plunger 
mechanically fitted and spring-operated. The pressure on the plunger at 
the commencement of the stroke is about 60 pounds per square inch, and 
it falls during the stroke. 

Practically the pumps of the early typecasting machines, such as those 
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of Maun and Sturdevant, Bessemer, Bruce, and other English and American 
inventors, present comparatively small differences; and the later machines 
of Titchener and his contemporaries in England, of Kustermann in Germany, 
and of Foucher in France, do not present features calling for any par¬ 
ticular comment. Foucher, however, has shown in some of the metal-pots 
(illustrated in his catalogues) two brackets, one on each side of the 
machine, and a link connecting the plunger to a lever which can be pivoted 
on either side of the machine so that the pump-plunger is depressed either 
on the up-stroke of the handle or on its down-stroke according to the posi¬ 
tion of the pin which is inserted in the bracket and the lever, tins probably 
in deference to local superstitions, which seem as strong among our neigh¬ 
bours across the channel as among our own compatriots. As a matter of 
fact, even in the latest machines there is very little that calls for particular 
comment; the ingenuity of inventors seems rather to be turning towards 
devising means and appliances for preventing freezing in the nipple. In 
the case of the old machines a device called a jobber was and still is used. 
This is a metal spindle passing into the nipple through a hole in the back 
of the casting which forms the delivery pipe. This plunger is made of 
larger diameter where it passes through the casting, to give it sufficient 
strength to enable it to be moved; it is, in some cases, flatted on two sides 
and operated by a fork lever embracing the central part. The action of the 
jobber, is that it keeps the nipple closed during the whole of the period 
which lapses from the completion of one cast to the presentation of the 
mould in readiness for a succeeding cast, and consequently prevents oxida¬ 
tion taking place in the small port through which the whole of the metal 
must be ejected. The trouble which occurs from oxidation is largely due 
to the fact that the oxide adheres very tenaciously to steel or cast-iron 
surfaces, particularly the former, and undergoes a process of accretion very 
rapidly, with the result that, if once allowed to form, the orifice will 
speedily become so constricted that the casting of sound type becomes 
impossible. The Thompson typecasting machine contains an interesting 
modification of the jobber. 

It is to be noted that in all pivotal machines, and in some others, 
the mould only makes temporary contact with the nozzle of the pump 
or with the nipple-plate interposed between the nipple and the mould; 
in some other machines the nozzle is permanently in contact with the 
mould or its equivalent, and in such case freezing occurs much more 

In rapid typecasting machines, by which are meant machines capable 
of casting 12-point type continuously at a rate of 120 type a minute and 
upwards, the time within which oxidation can take place is cut so short 
that this does not become an important source of trouble; but, owing to 
the necessity for the moulds of such machines to be water-cooled, freezing 
Occurs more readily at the extreme end of the nipple which makes contact 
with the mould. 
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A difficulty of this kind has been overcome by the authors in a manner 
the converse of that employed for cooling the twyers of the blast-furnace ; 
that is, instead of circulating water through the surrounding passage in the 
twyer to keep it cool, they have made the nozzle with an annular chamber 
round it, divided by ribs, and fitted with ports communicating with two 
channels in the casting, through which metal is pumped continuously by a 
supplementary pump kept running whether the machine is casting or not. 
This can be made as successful a method for keeping the metal at the nozzle 
end from freezing as is the water-circulation for keeping a twyer from 
melting. 

The Wicks rotary typecasting machine pump has four plungers, of about 
i-inch diameter and 2-inch stroke, each driven by an eccentric and rod 
from a belt-driven shaft. The plungers are a mechanical fit in holes.in a 
steel block forming the cylindersthe inlet and delivery valves are flat- 
seated disks enclosed in cover-plates bolted to the pump-body. The 
delivery pipe is fitted with a vertical branch which forms a cylinder in 
which a mechanically-fitting plunger operates; this plunger is loaded by 
a lever and dead weight through the intervention of a long coiled tension¬ 
spring ; at the top of the travel of the plunger in the cylindrical bore is 
a cross hole; the plunger thus serves the double purpose of accumulator 
and relief valve. The pump runs normally at 100 revolutions per minute, 
and the relief valve works at a pressure of 150 to 250 pounds per square 
inch. The diameter of the jet is about o'l inch. Through the jet the 
pump delivers a large surplus of metal, which is returned through a chute 
to the metal-pot of pressed steel in which the pump-body is immersed. 
The metal is kept at a temperature of 700° to 8oo° F. by gas-burners 
beneath the pot. 

The inventor of the Wicks machine made numerous experiments with 
multi-plunger pumps, constructing pumps with various numbers of plungers ; 
in one case the authors believe as many as thirty-six plungers were used. 
This is one of those cases in which a large sum of money would have been 
saved if the inventor had merely looked into the theory of pumps and their 
delivery instead of assuming that a more regular flow could be obtained by 
merely increasing the number of plungers. To judge from opinions several 
times expressed to the authors, it is not perhaps known, outside the circle 
of those who have specialized in pumps or their equivalent, that the ratio 
of minimum to maximum delivery is much higher with the 3-plunger pump 
than it is with the 4-plunger pump; it is, in fact, the same with three 
plungers and with six plungers. Had the inventor of the Wicks machine 
been aware of this he would have made his pump with either three, five, 
or seven plungers which give respectively for the ratio of minimum to 
maximum delivery 86'6o per cent, 95'0i per cent, and 97'48 per cent, 
instead of using four plungers, which give a corresponding ratio of only 
7071 per cent. 

In order that the relative advantages to be obtained by the use of 
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different numbers of plungers in multi-plunger pumps of the pattern 
alluded to above may be easily appreciated, the following table has been 
prepared. 


TABLE 45. 

Delivery of single-acting pumps with one plunger, or with more than one plunger, 
driven by cranks set at equal angles to each other and completing their cycle 
in one revolution. 



The pump of the Monotype casting machine delivers the metal verti¬ 
cally upwards into the mould. The metal-pot is attached to a swing 
bracket, which is made to screw up and down so that the pot may be taken 
back away from its working position. Inside the pot is the pump-body, 
sometimes called the well-arm, one end of which carries a piston which 
forces the metal, let in through a port at the bottom of the pump-body, up 
a channel to the nozzle at the other end. 

By the action of the pumping mechanism the pump-body rises so that 
the nozzle may meet the lower surface of the mould and form a metal-tight 
joint whilst casting is taking place; it then recedes so as not to overheat 
the mould or chill the nozzle. 

In the Monotype metal-pot, as well as in those of many other modern 
machines, a thermometer is fitted, in order to enable the temperature of the 
metal to be controlled. The mean temperature depends upon the kind of 
metal used, and may be taken at about 660° F. for 12-point or pica, and 
700° F. for 6-point or nonpareil. Thermometers for this purpose are of 
a kind well known to engineers; they are constructed of glass, filled with 
mercury, the boiling point of which is artificially raised by means of the 
compressed nitrogen with which the upper portion of the tube is filled. 
These thermometers of course require very careful handling and must not 
be subjected to jarring, as they are easily broken. 
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The Linotype pump .—This pump-plunger is shown in fig. 256 and 
jet in fig. 257. The plunger is made an easier mechanical fit than in 
pumps previously described, and depends largely upon the effect of 
grooves. This method is familiar to many engineers owing to its adopt 



about thirty years ago for the piston-rod in certain tandem steam-engin 
The pump is spring-operated, the pressure being about 27 pounds per sqt 
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machine except that there is no waste of the preliminary portion of the 
pump stroke and that a longer dwell is given on the stroke. 

The Grantype pimp, shown in figs. 258 and 259, which is designed for 
supplying metal to a tang of considerable length having a large number of 
small openings from it, is arranged with a number of plungers working 



simultaneously with a view to obtaining equality of pressure throughout 
the length of the tang, a result which could not be obtained with a single 
central plunger. The nozzle-plate with its ports is shown in fig. 260.. 




Fig. 260. —Grantype ; nozzle-plate. Elevation and section. Scale: about quarter size. 

The BeUows compositor pump does not call for any particular comment, 
but it is stated that it produces a very homogeneous slug and a clean cast. 

The Graphotype pump, which is placed at a rather greater distance 
from the mould than usual, is provided with an arrangement for heating 
the connecting pipe by means of a low-tension electric current. 












CHAPTER XVI. 


THE CLASSIFICATION OF TYPECASTING MACHINERY, COMPOSING 
MACHINERY, JUSTIFYING APPLIANCES AND DISTRIBUTING 
APPLIANCES, AND OF MACHINES WHICH EMBODY TWO OR 
MORE OF THE OPERATIONS OR PROCESSES DESCRIBED. 


‘' /'en?? , made. , 

do* ^e- cooiA* ojf do-c/a*y-. 


■fit (Stephenson , Blake & 


A scientific classification of typecasting and composing machinery might 
be attempted on the following lines in which the sequence of classes follows 
the cycle of the principal operations in the order in which they are usually 
performed. Thus we should obtain as a first class machines which carry 
out single operations, subdivided into :— 

(a) Machines casting type only, 

(b) Composing machines, 

(c) Line-justifying machines, 

(d) Distributing machines. 

A second class of machines would be formed of those which combine 
these operations two at a time;. six combinations are possible :— 

(ab) Casting and composing machines, 

(ac) Casting and line-justifying machines, 

(ad) Casting and distributing machines, 

(be) Composing and line-justifying machines, 

(bd) Composing and distributing machines, 

(cd) Line-justifying and distributing machines. 

Of these combinations only a few would be of any use in practice ; for 
instance, a number of machines have been constructed combining the 
operations of casting and composing (ab). A machine has been made 
combining the operations of casting and distributing (ad), but a machine 
which combines the operations of casting and justifying (ac) is not very 
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likely to appear on the field, though it has been proposed and patented as 
an adjunct to a typesetter for inserting in a line of type the desired spaces 
of accurate size. Machines have been made for performing the operations 
of composing and line-justifying {be), and of composing and distributing 
(bd), fine-justifying being performed otherwise; but it is not likely that 
any machine will be constructed to perform the two operations of line- 
justifying and distributing (cd). 

In considering the triple combinations, the following are possible :— 

(abc) Casting, composing and line-justifying machines, 

{bed) Composing, line-justifying and distributing machines, 

(abd) Casting, composing and distributing machines, 

(acd) Casting, line-justifying and distributing machines. 

Of these, the first three are practicable, or exist, while no machine is 
ever likely to be built combining casting, line-justifying and distributing. 

A quadruple combination forming a fourth class would consist of 
machines for performing the whole of the four operations, thus :— 

(abed) Casting, composing, fine-justifying and distributing machines. 

■ No such machines, however, are likely to be built. It is therefore 
evident that of the total fifteen combinations or groups which exist, only 
twelve are represented by machines extant or likely to be made. 

What, therefore, would perhaps be the ideal classification for all forms 
of machines engaged in the production of relief surfaces for typographical 
printing is the one given above. Admitting this to be the fact, the fore¬ 
going scientific classification unfortunately cannot be rigidly adhered to 
in practice, for the subject becomes complicated and the subclasses are so 
numerous and so tend to shade off into one another, to borrow each other’s 
attributes and often to combine such great differences and similarities 
in the same machine, as to make any truly scientific classification practi¬ 
cally impossible. 

A further complication, moreover, has also to be reckoned with owing 
to the fact that the modern typographical printing-surface is commonly 
reproduced one or more times for the printing-press by stereotyping, and 
that numerous attempts have been made to eliminate some of the pro¬ 
cesses and to obtain the stereotype-matrix direct, these efforts giving rise 
to an entirely new class of machine known in America as impression 
machines, and in England as stereotype-matrix machines. 

A classification which has no claim to being scientific, but which is at 
least practical, is often adopted, and machines are divided into “ hot ” 
machines and " cold ” machines. Even here, however, the classification 
can only be very rough. The term “matrix-circulating” machines, straining 
the meaning of the word circulating, might be used to designate a par¬ 
ticular class; but this classification is unsatisfactory, and the only thing 
that remains is to accept the scientific classification as far as it goes, and 
to consider any special machines, not covered by that classification, on 
their individual merits. 
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For the general purposes' of classification the authors have taken, as 
an entirely different class, machines which in conjunction with some form 
of typecasting mechanism are capable of producing the printing-surface 
more or less completely without the intervention of manual labour beyond 
the touching of the keys upon a keyboard. This classification has also the 
advantage of being roughly historic and chronological, for just as in the 
history of printing the Wicks rotary typecasting machine, in the authors’ 
opinion, is so far the highest development of its class of machine and is the 
legitimate descendant of the primitive hand-mould, so is the highest deve¬ 
lopment of the typecasting and composing machine of to-day, the legiti¬ 
mate descendant of the combined composing, line-justifying and distri¬ 
buting cold machine. In this treatise, therefore, following the various 
casting machines will come the simple composing machine; the simple 
line-justifying machine; the simple distributing machine; the casting 
and composing machine; the casting and line-justifying machine; the 
casting and distributing machine; the composing and line-justifying 
machine; the composing and distributing machine; the casting, com¬ 
posing, and line-justifying machine; the composing, line-justifying and 
distributing machine. In succeeding chapters the authors will deal in 
order with these respective combinations of operations, taking in each 
case as instances typical machines which effect, by various methods, the 
carrying out of the several processes of casting, composing, line-justifying, 
and distributing; either individually, or collectively, two or more at a 

Most of the above machines are what are generally known as cold 
machines, that is to say, machines which receive their type cold and carry 
it in that condition through all its manipulations to its final position in 
the printing-surface. Even here the classification would break down, for 
there are machines which may be considered cold in some of their pro¬ 
cesses and hot in others. However, as a broad generalization the classi¬ 
fication holds. 

Composing, line-justifying, typecasting and (through the metal-pot) 
distributing machines. —In this category, with few exceptions, will be in¬ 
cluded the large class of machines known generally as hot. Their varieties 
are as numerous as those in the other class, but for the moment setting 
aside certain rarer classes, which are of no great commercial interest, 
they may be broadly divided into two classes, the monotype class and the 
linotype class, the generic difference between these two-classes being that in 
the monotype class, the product, loose type, is cast by the successive 
presentation of matrices to a type-mould for the successive casting of the 
individual type or units which go to form the finished product of this class 
of machine—a line of individual type; whereas in the second or linotype 
class the product of the machine, usually a slug, is cast in a single operation 
of pouring the metal into the mould. The further class of hot machines 
includes impression machines, in which dies form impressions ip flong or 
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papier mdche from which slugs, logotypes, or type are subsequently cast, or 
in which steel dies impress soft-metal blanks in various ways to form type, 
strips of type in relief, or type-slugs. Some of these are in one sense cold 
machines, but as they are heavy machines driven by power, they may 
be conveniently classed here under the general heading of impression 
machines. 

Miscellaneous .—Under this head one may put machines which seek 
to arrive at the production of a printing-surface by methods dissimilar from 
any already described, such, for instance, as machines in which no type is 
used, but which reproduce the characters directly by means of photography 
and etching or lithography. 



CHAPTER XVII. 


KEYBOARDS. 

“ All through my keys that gave their sounds to a wish of my soul. 

All through my soul that praised as its wish flowed visibly forth." 

Browning. Abt Vogler. 

8 -point Venetian old-style (Shanks &* San s). 

Before proceeding to the consideration of any form of composing machine, 
the question of keyboards demands individual attention. So far as the 
authors are aware, this subject has not been treated by itself in extenso, 
especially with regard to its development, and to the influences that have 
acted in determining the arrangement both of the printer’s case itself, and 
of the keyboards of the various composing machines by means of which its 
former functions are now so frequently performed. 

In the first place the arrangement of the printer’s case must have been 
arrived at in a more or less haphazard manner, and the size of the different 
compartments gradually changed and varied to allow for the requirements 
of practice, dependent on the frequency of occurrence of the different 
characters and on the distance which the hand of the compositor must 
travel in picking up the characters successively in the performance of 
hand-composition. 


ARRANGEMENT OF CASES. 

The arrangement of the English case had attained very nearly its 
present form prior to the discarding of the long s (f), and its evolution may 
be studied from the following figures which give, (i) Moxon’s cases, 1683, 
fig. 261; (2) Smith’s cases, 1753, fig. 262 ; (3) the ordinary arrangement of 
the lower case, 1870, fig. 263. 

No systematic attempt appears to have been made to improve the 
arrangement of the English case, but modifications have been gradually 
introduced and the case shown in fig. 263 has now been altered in many 
offices so that the compartments in the top row read: fl, [], (), the 

large box for the lower-case e remains as before and is followed by : middle 
spaces, I. 2, 3, 4, 5 and 6; the compartments to the left of the b and 1 
reading downwards now contain the IT, fi, q ; the compartments to the 
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right of g contain 7, 8, 9 and 0, the odd figures coming tinder the 5 ; and 
in the upper pair of compartments to the right of the r are placed the k and 
j respectively, the k occupying the compartment which previously con¬ 
tained the q. An illustration of this lay is given in Southward’s " Modern 
Printing.” 

The size of the box in the case is not merely dependent on the number 
of characters required by a fount scheme, but also depends upon the set 




Fig. 261.— Moxon's cases, 1683. 


width of the respective characters. This can be seen by comparing the size 
of the compartments containing the lower-case 1 and d respectively, the one 
compartment being one-half the size of the other, while the number of 
letters in each compartment is the same. 

In these diagrams the authors have dealt chiefly with the lower case, 
because, owing to the importance of the characters, the influences have shown 
themselves clearly in this instance, whereas in the matter of the upper case, 
which is so much less used, the influences have not taken full effect. As 
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and, amongst other matters, devoted considerable attention to the intro¬ 
duction of logotypes, proposed an amended form of case in which pro¬ 
vision was made for certain logotypes. This is shown in a page reproduced 
in reduced facsimile from his work, fig. 264. 

In France the arrangement of the case appears to have been standar¬ 
dized at an early period in a form which left a considerable amount to be 
desired with regard to the distance travelled to and fro by the hand of the 
compositor in setting up and in distributing. The subject has been investi¬ 
gated at great length by Thfotiste Lefevre, who publishes a table showing 
the distance moved by the hand both for composing and for distributing a 
quantity of matter equal to 18,000 ens with the case arranged in the old 



Fig. 265 .—Lay of French cases. 


way and in the new way which he proposes. He takes the number of 
characters of each sort, multiplies by the distance and sums the totals, 
with the result that he is able to show a saving of 8 per cent in the distance 
travelled by the hand of the operator in composition. He also points out the 
interesting fact that in distributing type, the hand travels a considerably 
shorter distance than in composing it, the distances being respectively 
in the ratio of 66 to 100, according to the " Guide Pratique du Compositeur 
d'lmprimerie.’' 

The lay of the French cases is shown in fig. 265 ; that of the German 
Fraktur case is shown in fig. 266 ; and that of the Russian case is 
shown in fig. 267. . 

Some mechanical devices have been produced with the object of saving 
handwork in composition; amongst which only one ever reached the 
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stage of coming on the market. This machine, known as the Lagerman 
Typotheter, subsequently as the Universal, and later as the Chadwick, 
was the invention of Alexander Lagerman of Sweden. It was based on 
the assumption that the compositor could take up type faster with both 









position. 
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when it entered the hopper or was received by the filling mechanism of the 
machine. In this machine a bell warned the compositor when the line was 
full, and enabled him to shift it into a receiving galley in its unjustified 
condition and to proceed with the composition of the next line. 

In the improvement of this machine known as the Chadwick , fig. 268, 
plate XV, an indicator showed the amount of space required to justify the 
line, and it was proposed that the compositor should empty into the 
hopper the requisite number of spaces to make up this deficit when 
the take was completed, and subsequently transpose them to their proper 
position between the words. Figure 269, plate XV, shows the machine 
in its place in front of the cases. 

The machine in its earlier and later forms failed to make headway on 
account of the very small saving effected by it in actual practice. Amongst 



Fig. 270 .—Hattevsley keyboard. Scale : about $ full size. 


other inventors in this direction may be cited L. K. Johnson, A. A. Low, 
and Alexander Dow, all of whom have patented various devices for assisting 
the composition of type by hand. 


COMPOSING-MACHINE KEYBOARDS. 

The arrangement of the keyboard of machines designed for effecting 
the composition of type has been influenced by various causes; first, in 
machines like the Hattersley (1857), an attempt was made to group those 
keys near together winch are most frequently used, fig. 270. 

The Kastenbein keyboard (1869) also places the most frequently used 
keys together, fig. 271, but in two separate groups, it being intended 
apparently to use both hands more equally than could be the practice in 
hand-composition or than is usual in the arrangement now adopted in 
most typewriters. 

Hooker (1874) adopted an arrangement in which the keys were not 
only arranged as, but were in size identical with the compartments of the 
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ordinary compositor’s case, fig. 263, with the exception that the compart¬ 
ment marked hair-spaces is used for the k. The keys formed electric 
contacts operating electro-magnets, one connected to each plate, and 
effected the ejection of the corresponding type from its channel. 

Wicks (1883) in his composing machine arranged the keys in two 
parallel rows, fig. 272, with the object of obtaining a saving in the distance 
travelled by the hand of the compositor by giving special attention to the 
ease of production of chords forming logotypes. This inventor, however, 
like many others, appears to have been guided rather by his personal belief 
than by actual statistics. 

Had the table of frequency of logotypes given in table 27, p. 148, 
been accessible at the time, it would have proved of considerable utility 
to the inventor in designing the Wicks composing machine. With the key¬ 
board shown in fig. 272, chords can be struck for thirty-four of the logotypes 
given in the table accounting for nearly 33 per cent of ordinary reading 
matter. With the arrangement; btwpcheaioursngdly sp. qd., 
for the front row, chords could be struck for fifty-one of the logotypes given 
in table 27, and for over 44 per cent of the ordinary reading matter. 

The Pulsometer keyboard, fig. 273, is arranged with the space-key of 
greater width and central to the board; this key is of much larger size 
than the others, extending over the whole depth of the four rows of 
character-keys ; at its front end it is fitted with a slide permitting it to act 
as desired on one or the other of two keys of normal size effecting the 
release of spaces from one or other of two corresponding magazine-channels. 
The arrangement adopted in this keyboard is one in which those characters 
which are most used are grouped together on each side of the central space- 
key, but no attempt is made to follow any well-known arrangement of keys. 

The Monotype keyboard .—The arrangement of the original A, B, or C 
pattern keyboard of the Monotype, fig. 274, was influenced by a totally 
different set of conditions, namely, the set width of the various characters 
to be produced, and the grouping of these characters in classes according 
to the set widths. This arrangement did not permit of bringing those 
characters very close together which are most frequently used, and it 
produced a keyboard quite unlike that of any other class of machine. 

All the fifteen characters of a row arranged vertically on the keyboard 
(or of a row arranged body-wise on the grid) have the same set width; 
this is a most important feature in designing faces to suit the machine. The 
unit employed is one-eighteenth of the quad, and the vertical rows of keys 
give the following set widths; one row each S, 6, 7, and 8 units; three 
rows 9 units (en quad); two rows 10 units ; one row each n, 12, 13, 14, 
15, and 18 units, fig. 367, p. 396. The space-key operates in a different 
manner and gives a setting of 4 units only; the keys act by elevating stops 
which limit the travel of a rack engaging with the counting wheel, one 
tooth of which equals one unit, and one revolution of which is equal to 
9 ems, fig. 363, p. 394. 



KEYBOARDS. 


When the Monotype machine is required to be used for two different 
founts of type, it is possible to change the lay-out of the grid and to give 



®00110000F4. '■■■■■ HHHBdISd]®®® 





292 TYPOGRAPHICAL PRINTING-SURFACES, 

different uses to some of the keys on the keyboard so that dictionary 
and tabular work may be set up on the same machine using sans serif or 
clarendon type, as the case may be, in conjunction with ordinary roman. 
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Fig. 274 .—Monotype composing machine; pattern C keyboard. 

Plan. Scale : about J full size. 

In this form of Monotype keyboard it has been possible, by varying 
the lay-out and giving different uses to the keys, to replace the italics 
and accents with gothic or other display faces, but in doing this it has been 
necessary to follow the set widths of the characters changed and to give 
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uses to the keys other than those which they originally possessed. This 
involved a change in the fingering and the necessity for putting some 
special mark on those keys which no longer represent the original character. 

This feature, while simplifying the work from the printer’s point of 
view, makes the manipulation of the keyboard extremely difficult for the 
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! DD keyboards ; lay-out for books or news. 


operator. For this reason the Monotype Corporation have improved upon 
their original model. 

The lay-outs of the new pattern D and pattern DD keyboards, 
for multiple founts, figs. 273 and 276, are so arranged that the ordinary 
standard typewriter arrangement of keys is adopted for the alphabet 
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FiG. 276 .—Monotype D and DD keyboards ; lay-out for jobbing. 


throughout, thereby greatly facilitating the work of the’bperator. In 
the D type of keyboard the differences of set width between the 
characters are allowed for by mechanism, arranged below the keyboard, 
which effects the distribution of widths to produce the proper feed of the 
unit-counting wheel, while in the earlier form of keyboard the lines of 
keys from back to front corresponded to the set width of the characters 
similarly arranged in the grid of the casting machine. 
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The DD keyboard differs from the D keyboard, not in arrange¬ 
ment of its keys, but only inasmuch as it will simultaneously compose at 
one operation by the compositor two different sizes of type in two different 
measures ; there need be no agreement between body-sizes, measures or 



spacing, the double product being quite independent. In the DD 
keyboard there are two paper-towers arranged for receiving the perforated 
rolls of paper. This form of keyboard is of use where the matter requires 
to be duplicated for editions of works to be published simultaneously in 
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different styles, each tower being operated independently if required and 
also being capable of independent line-justification. 

The Linotype keyboard, fig. 277, adopts what is probably the most 
rational arrangement of keyboard possible, as the characters are grouped 
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according to the order of their frequency of occurrence, and at the same 
time are placed conveniently for making those combinations which are 
the most common. 

The Typograph has an arrangement of keyboard, fig. 278, which is 
based on the frequency of occurrence of the characters, those sorts which 
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occur most often being placed near the centre of the board; this is 
apparently intended to be operated with both hands. In machines like 
tire Linotype and Typograph, different keyboards are used for different 
languages, the arrangement being dependent on the frequency of occurrence 



and on the succession of characters in the language in question. For this 
reason the English, figs. 277 and 278, French, figs. 279 and 280, and German 
keyboards, figs. 281 and 282, of the Linotype and Typograph are shown 
in conjunction with each other. 
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The Monoline keyboard, fig. 283, affords an example of an existing key¬ 
board being adapted to a machine in which the arrangement of the matrices 
is determined by their set width quite as rigidly as in the instance of the 
Monotype machine. Notwithstanding the fact that each land of matrix 
must carry twelve characters, and that there are eight kinds of matrices, 
the arrangement of the matrices with their distributing mechanism has 
been effected without in any way altering the desired keyboard arrangement. 

In the Monoline machine a different factor operated in deciding the 
form of keyboard. This machine was intended originally to be worked 
by girls, and with this object the typewriter keyboard was adopted so as 
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Fig. 283 .—Monoline keyboard . Scale: about J full size, 
to save all trouble of learning a special keyboard and to give the facility 
of obtaining without trouble operators accustomed to the fingering. 

The keyboard of the Victorline machine is very similar to that of the 
Linotype, but has thirteen extra keys, making 103 in all; .twelve of these 
are accents or special keys arranged in two columns on the right-hand side 
of the board ; there is also a logotype en next the lower-case a on the left 
of the machine. 

The lay-out of the keyboard of the Bellows machine is similar to that 
of the Linotype except that the two top rows are for small capitals or head 
letters. The letter-buttons are fastened on straight levers which rest under 
the release rods and these are in turn connected to a four-pointed star-wheel 
releasing-mechanism in such a manner that a depressed key-lever causes 
a quarter-revolution of the star-wheel, allowing one matrix to be dropped 
from the magazine. There is no mechanically-controlled mechanism for 
repeated-matrix release. The key touch is stated to be light and quick. 

The keyboard of the Stringerlype follows the standard pattern adopted 
by the Linotype and therefore calls for no comment. The same arrange¬ 
ment is also adopted in the Grantype. 
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The Unitype keyboard, fig. 284, has ninety keys — one for each 
channel in the cylinder—each key being connected by levers and wires 
with a small plunger at the bottom of the channel containing the character 
that it represents. The front end of the plunger rests immediately behind 
the foot of the bottom type in its channel, the point of the plunger being 
thinner than this type. When a key is depressed on the keyboard, its 
corresponding plunger is moved forward, carrying one type out ahead of 
it. A light touch of the finger depresses the keys, and their action is 
practically instantaneous. 

The Unitype keyboard is arranged in such a manner that frequently- 
used combinations of characters can be played in chords such, for instance, 

as and, con, the. 

This capability of the keyboard has been utilized in the- case of 
many other machines, and although apparently an important matter, as 
there is hardly a word in the English language that does not present a com¬ 
bination of at least two letters that can be so treated, it does not in practice 
effect the saving anticipated. The authors have been informed by several 
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Fig. 284.— Unitype keyboard. Scale: about J full size. 

users of chord-producing keyboards that the compositors have found that 
the small saving of time effected by striking a large number of chords is 
neutralized by the time wasted over corrections of the extra errors due to 
transpositions, etc., that invariably arise in practice when chords are struck; 
forthis reason theoperators generallydisregard this capacity on any keyboard. 

The Paige compositor keyboard, fig. 285, is also shown in perspective 
view in fig. 360, plate XLVI. It is claimed that the arrangement of this 
keyboard was arrived at by a very careful analysis of the frequency of 
recurrence of combinations of letters, or logotypes, so that as many sorts 
as possible could be placed in the line by playing chords on the keys. 
This statement appears to be fully justified, for on comparing this keyboard 
with table 27, p. 148, the authors find that it permits of playing fifty-seven 
chords, which together account for over 49 per cent of the total matter—a 
result which is even better than that obtainable from their own suggested 
improvement on the key arrangement of the Wicks composing machine. 

The line-key of the Paige compositor is of equal length to the space- 
key and works horizontally below it; this is of L-section to prevent the 
finger of the operator slipping off and it is operated simultaneously with 
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the touching of the last word or syllable. An enlarged view of the Paige 

keyboard is given in fig. 360, plate XLVI. 

The two-em quad-key really is an em quad, hut operates the key below 
it so that two successive em quads are composed in the line. 

At the hack of the first six keys is a word and line indicator; this re¬ 
volves one step for each depression of the word-key; the indicator point 
travels horizontally to the right and shows the space available for the last 
word or syllable. 

The arrangement of keyboards, having for object the playing of chords 
representing the most common combinations of consecutive characters, 
was a feature of considerable importance in all machines dealing with loose 
type, but in matrix-composing and record-strip machines those arrangements 
have found greater favour which are dependent on bringing together the 
characters most frequently in use. In the case of the matrix-composing 
machine, arrangements of keys according to frequency of occurrence are 
usually adopted. In record-strip composing machines, the work of com¬ 
position need not be performed in the casting-room, but can be carried out 
under less exacting conditions. The standard typewriter arrangement of 
keyboard may be advantageously adopted in these circumstances. It 
is, however, worth noting that the arrangement of keys on the typewriter 
is not purely dependent on the frequency of occurrence of the characters 
singly or in sequence ; but it is necessary, in arranging the keys of a type¬ 
writer, to take account of the actual width of the character on the type-head, 
so that the broad characters are not placed next to each other. The period 
of time which elapses between the passing of one type-head by another in 
effecting successive impressions is extremely short, and upon this period 
depends the limit of speed at which a typewriter can be worked. This 
problem of type-bar interference becomes of very serious importance in the 
case of automatic typewriters for recording messages sent telegraphically. 
According to Donald Murray, the inventor of the Murray automatic print¬ 
ing telegraph, the moment of inertia varies as the cube of the length of 
the type-bar and it is necessary to reduce the length of the type-bars to 
about one-half the ordinary typewriter length, that* is to 2 inches long, in 
the automatic printing telegraph. 

Distributing Keyboards. 

For the distribution of type, otherwise than automatically, some machines 
use a keyboard for restoring to the channels of a magazine each character 
in rotation from the matter to be distributed as it is read back and the 
corresponding key depressed by the operator. An example of this is 
afforded by the Pulsometer distributing machine, the keyboard of which is 
shown in fig. 286. This and earlier proposals are discussed in chapter XXI. 




CHAPTER XVIII. 


CASTING MACHINES. 

" That printers of the future will be their own typefounders is 
evidenced by the efforts being made by inventors to furnish them 
with machines for casting type as required. Logically the printing- 
office is where the typemaking should take place, and emancipation 
from present conditions is looked forward to by all printers.” 

John S. Thompson. History of Composing Machines. 

“Out jumps a type as lively as a tadpole.” 
Thomas MacKellar. A Manual of Typography. 

io-point haddon (Haidtm.) 


In Europe, Anthony Francis Berte appears to have been the first to use the 
pump, in the year 1807, as an integral part of a typecasting machine, the 
type having been previously cast by hand at extremely slow speeds. Fournier 
gives 2000 to 3000 types per day as the output of a French hand-caster, but 
Moxon gives the higher number of 4000 as the day’s work of an English 
caster. Marc Isambard Brunei’s invention of 1820 is remarkable because, 
as has been stated, he used a vacuum to ensure the absence in the type 
of blow-holes, which had been one of the great difficulties up to his time, 
and is one that is still met with even in the present day by numerous workers 
in this branch of the subject. That his use of a vacuum was subsequently 
adopted by other inventors, together with his statement that even at that 
date it was a known device, has already been mentioned. 

Before the advent of typecasting machines the cost of hand-cast type 
was naturally high. The prices of English type per pound in the years 
1763 to 1825 are given in the following table :— 


Pica 

Small pica 
Long primer 
Bourgeois 
Brevier .. 
Minion .. 
Nonpareil 
Pearl 


1763 to 1792 1796 
s. d. s. d. 

10 1 ij 

12 1 3 i 

16 18 


3 i° 


5 6 



1800 
s. d. 



5 6 
6 7 


s. 1 
1 8 


1825 
s. d. 
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Foreign type at the commencement of the last century was generally 
of Dutch or French origin. According to Hansard the cost of French type 
cast by Didot in 1822 was as follows :— 

“ It does not appear that the French type has any advantage to offer on 
account of price that would be an inducement to its importation into England. 
The size equal to our Nonpareil is 12 fr. or 10s. per lb., that nearest our 
Brevier 6 fr. or 5s.; Bourgeois, 3 fr. 80 c. or 3s. 2 d .; Long Primer, 3 fr. 30 c. 
and 2 fr. 70 c., equal to 2s. 9 d. and 2s. 3 d .; Small Pica, 2 fr. 30 c. or is. nd,; 
Pica, 2 fr. or is. 8d .; English, 1 fr. 95 c. and I fr. 90 c., equal to is. 7 id. and 
is. yd .; Great Primer, 1 fr. 75 c. or is. 5ld.” 

The first typecasting machine of which an illustration is available is 
that invented and patented in England by Dr. William Church, in 1822. It 
was intended to be worked in conjunction with his composing machine, 
also patented in England in the same year. This interesting typecaster 
is shown in fig. 287, plate XVI. 

According to De Vinne, “ In 1811, Archibald Binny of Philadelphia 
devised the first improvement in hand-casting. He attached a spring lever 
to the mould, giving it a quick return movement, which enabled the type- 
caster to double the old production. In 1828, William Johnson of Long 
Island invented a type-casting machine which received the active support of 
Elihu White of New York ; but the type made by it were too porous, and the 
mechanism, after fair trial, was abandoned. About 1834, David Bruce, Jr., 
of New York invented a hand force-pump attachment to the mould, for 
the purpose of obtaining a more perfect face to ornamental type than 
was possible with the regular mould. This attachment was known as the 
squirt machine. Large ornamental types owe their popularity to this 
simple contrivance. In 1838, the same founder invented a type-casting 
machine, which was successfully used for many years in New York, Boston 
and Philadelphia. In 1843 he added other improvements of recognized value. 
Most of the type-casting machines in Europe and America are modifications 
and adaptations of Mr. Bruce’s invention.” 

The foregoing statement, by so great an authority as De Vinne, can only 
have been made through lack of opportunity for investigating early English 
progress in the art, as disclosed by the records of the British Patent Office, 
and their incontrovertible logic of fact. 

The Bruce machine, improved, is the American representative of the 
machine commonly known in England as the pivotal typecaster; it holds 
its own to the present day for those particular classes of work for which 
such machines are specially adapted. 

The hand or power-driven pivotal casting machine generally in use in 
British, Colonial, and some American foundries is illustrated in fig. 288, 
plate XVI, and is shown in side elevation in fig. 289. 

Simultaneously with the developments in the construction of the pivotal 
machine in the United States and England, progress in the same direction 
was being made independently in France and Germany. 
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the matrix away from the face of the type so as to leave it clear for ejection 
at the moment of opening of the mould. The operations are performed by 
cams arranged on a cross-shaft generally in the front of the machine, the parts 
and levers performing the operation being spring-controlled as also is the 
pump-plunger of the metal-pot which is released by a cam carried on the 
driving shaft. Originally these machines were constructed with a hand-wheel 
for turning by hand, and the action of the hand-caster was to give the wheel 
a turn and pause, with the handle in one definite position corresponding to the 
closed mould, for a period of time which he varied according to the size of 
body being cast. The effect of this method of using the machine was to pro¬ 
ducer form of time diagram for each of the cams different from that which 
would be obtained by running the machine continuously by power. The 
result has been great waste of time by the builders of these machines, who 
have experimented by rule of thumb to obtain the correct forms of cams under 
conditions of speed which were not constant. The influence of diameter of 
roller on the shape of the cam, and that of sine-curve form on the quietness 
and smoothness of its action, were apparently quite unknown to workers 
in this field. 

The following is a description more detailed than the general resumd 
which has preceded it, of the ordinary and -simple typecasting machine in 
common use in English foundries. This machine, as has been said, is sub¬ 
stantially the same as the Bruce machine invented and used in America. 
The machine, or yet further and more recent improvements and modifications 
of it, made by one or other of the few makers of typecasting machinery that 
there are in England, is in general use, so far as the authors can ascertain, 
by all the printers who cast their own type, and by all the typefounders 
in the United Kingdom, with the exception of P. M. Shanks and Sons, 
who also use a machine of their own design and construction, which has a 
■ vertical body-slide, and John Haddon and Company, who use both the 
pivotal and the Foucher machine. 

The two halves of the mould are mechanically operated so that they are 
brought together and, by the action of a cam carried on the driving shaft, 
held in contact with the nipple-plate which covers the nozzle of the metal- 
pot. The sequence of operations in the ordinary pivotal casting machine 
is as follows :— 

After the ejection of a type the swing frame of the machine is moved to¬ 
wards the metal-pot by the action of the cam on the driving shaft which 
bears against a roller carried in an adjustable roller-box on'the swing frame. 
The movement of the swing frame towards the metal-pot causes the mould 
to .be closed positively by the action of the ball-ended rod, the lower end of 
which is secured to the table of the machine ; the upper end actuates the 
lifting arm to which it is pivoted. Also pivoted to the lifting arm is the bent 
arm, or binding arm, which is connected to the top mould-block by a pin at 
right angles to its upper portion. A groove is turned in this pin into which 
fits a dotted latch-plate; when this plate is lifted till the dot is clear 
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of the groove, the pin can be withdrawn to enable the mould to be opened 
by hand and to be examined, cooled or cleaned. 

The pin carried by the binding arm comes into contact with the top 
mould-block and presses it firmly into contact with the bottom mould-block, 
thereby ensuring uniformity of body in the type. 

After the mould has come into contact with the nipple-plate, the jobber- 
cam acting on the jobber-lever causes the jobber to retire through the nipple, 
leaving the opening in the nozzle clear and in communication with the gate 
of the mould ; the pump-cam then reaches the point at which the roller on 
the pump-lever can move under the action of the pump-spring, and the pump- 
plunger is allowed to descend, pumping the metal into the mould. When 
the pump-plunger has descended, the jobber returns into the nipple, and when 
the mould leaves the nipple-plate it assists the dot in leaving the plate ; the 
roller on the pump-lever then comes into contact with the spiral portion of 
the pump-cam and commences its up-stroke, filling the pump ready for 
the next shot. 

As the swing-frame -with the mould attached to it leaves the nipple-plate 
under the action of the withdrawing-spring, when the maximum radius 
of the cam on the main shaft has passed the roller, the mould during the 
first quarter-inch of its movement from the metal-pot is still held closed; 
but as the movement proceeds, -the binding arm with the pin attached to it 
commences to move upwards and the pin in its upward movement comes 
into contact with an adjusting screw, fitted with a lock-nut, passing through 
the top mould-block and entering an elongated hole in it, through which the 
pin passes ; the adjustment of the screw enables the period of time for which 
the mould remains closed after withdrawal to be determined by limiting the 
travel of the pin before the opening commences. Thus, after the cast is made 
and the mould has been withdrawn from the metal-pot, the top mould-block 
is not constrained until the mould commences to open. 

The actual opening of the mould is effected by the withdrawing-spring 
which draws back the swinging frame. The binding of the matrix in its 
presentation against the mould is effected by the lining-bar, the end of which 
carries an adjusting screw; this bears against a stop on the side-frame of the 
machine. The brass plate lining-spring, the point of which enters a hollow 
in the back of the matrix behind the strike, holds it in position for line and 
prevents it from falling out of the machine. When the matrix is presented 
and the mould has closed, it is held positively against the mould by the action 
of the lining-bar. When the mould is withdrawn from the nipple-plate and 
before it begins to open, the movement of the swinging frame, which lifts the 
lifting arm, acts on an adjustable roller-box carried on the lower end of 
the delivery-lever and causes its upper end to move towards the nozzle; 
this causes the adjustable arm of the delivery to be pushed forward against 
the tail of the matrix and ensures the tilting of the matrix on the lower 
edge of the back plate of the mould; this rocking movement of the 
matrix about a point midway between the face and the lower end of the 
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matrix, frees the type. After the type has been cast and while it is still 
attached to its tang, it is sometimes retained by the top half of the mould 
and sometimes by the bottom half. To ensure its being freed from the 
mould in the former case, an adjustable knife fixed to the bottom mould- 
block is so set that if the type sticks in the upper half as the mould opens, 
the knife comes into contact with the dot and causes the type to fall away 
freely. If, on the other hand, the type sticks in the bottom half of the 
mould, which in this form of machine is inclined, an adjustable knife fixed 
to a stud on the back of the fitting arm catches the dot and lifts the type 
up by its tang freeing it. from the mould, from which it then falls. Both 
knives are now usually fitted on machines of this class. 

The type, with their attached tangs, fall down a chute into a tray, the 
operations of breaking off, setting up, and dressing having to be subsequently 
performed by hand. 

The Davis pivotal machine for casting finished type. —An improved 
form of pivotal machine for throwing out finished type has been devised by 
one of the authors in conjunction with H. Davis. In the 1912 model, 
fig. 290, plate XVII, a slotted nick-wire is fitted to the bottom half of the 
mould and projects across the gate through which the type-metal enters. 
Drags are fitted to the top half of the mould to ensure the type being 
retained and being broken from its tang as the top half of the mould lifts ; 
the act of breaking off causes the type to fall away from the top of the 
mould completely finished with the break below the level of the feet, as in 
the case of the Stringer break shown in fig. 9, p. 13. A knife, connected with 
the lifting arm and operated by a pin fixed to the lifting arm and working 
in a slotted cam-path in the knife-lever, effects the ejection of the tang 
from the nick-wire which has retained it, thus completely clearing the 
mould-in readiness for the next cast. 

The finished type fall down a chute into a tray or box and require none 
of the operations of breaking off, setting up, and dressing. 

In this machine, as in the one next described, a straight-line movement 
of presentation and withdrawal of the matrix is used, the mode of 
operation being practically the same as in the original pivotal machines, with 
the exception that a helical spring on the guide-rod of the presentation box, 
or matrix-holder, is substituted for the brass plate spring, and that the 
delivery-lever is no longer required as the helical spring performs the work 
of withdrawing the matrix. 

Pivotal machine for casting and setting up finished type in line. —In 
a further modification of the pivotal machine, fig. 291, plate XVII, also 
due to one of the authors and to H. Davis, the mould has been placed 
horizontally instead of in an inclined position. The matrix-presentation 
has been made rectilinear as in the machine last described. The sequence 
of operations and description of the points in which this machine differs 
from the original pivotal machine are as follows :— 

After the presentation of the mould and the completion of the cast. 
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the swing frame with the mould is withdrawn from the nipple-plate by 
the action of the withdrawing-spring, and the opening of the mould com¬ 
mences as in the previously described case ; simultaneously with this the 
matrix is drawn back to a sufficient distance by the action of the with- 
drawing-spring acting on the matrix-box or holder. Two thin metal blades 
mounted on a slide-block are made to travel in the direction in which the 
type is to leave the mould; the one blade or pusher on the side adjacent 
to the metal-pot is formed with a forked end which embraces the dot, 
or that portion of the tang which was formed in the cavity in the nipple- 
plate ; the supplemental pusher bears simultaneously or nearly so against 
the wall or relief projection of the face of the type left dear by the with¬ 
drawal of the matrix. The process of ejection by these two pushers is 
effected by means of a cam carried on the main shaft which operates a lever 
pin-jointed to the fixed pillar of the machine. This lever raises a spring 
plunger carried in a spring box, and the upper end of the spring plunger 
bearing against {Jie end surface of the bent arm of the ejection-lever causes 
its forked upper end to act on the pin moving the slide-block to which the 
pushers are attached. The movement of the pushers when completed 
causes the type to be ejected on to the receiving-stick along which it pushes 
the last type, previously cast, forward towards the outer side of the 
machine, type following type in regular order. After the completion of 
the movement of ejection the finished type stands in the type-race under 
a presser, and on the return of the swing frame an arm on the jobber-shaft 
actuates a plunger carried on the swing frame, breaking off the tang from 
the type ; an alternative method of breaking the type can also be arranged 
in which the power required is provided by the movement of the swing 
frame towards the type-race; a breaking-off lever is carried on a pin 
on the side of the type-race next to the metal-pot, and a fixed cam-path, 
over which the tail of the lever travels, causes the depression of the lever 
and breakage of the tang to be effected before the completion of the 
movement of the swing frame towards the metal-pot. 

In this form of machine the nipple-plate is usually made of two thick¬ 
nesses of metal, the one containing the cup-shaped depression for the end 
of the nozzle, and the circular hole for the jobber, while the other part is 
formed with a tapered elongated hole for producing a form of dot which, 
when embraced by the forked end of the pusher, will prevent the turning 
over of the type during ejection. 

In this machine and in that last described it is possible to use a matrix- 
box or holder suitable for carrying either Linotype or Monotype matrices 
in place of those of ordinary form; moreover, it is possible to use a box 
for containirig two or more Linotype matrices, fig. 94, p. 108, and thus to 
cast complete logotypes. 

Numiberger-Reltig .—Another pivotal typecasting machine, of American 
origin, which in the last year or two has appeared on the market and 
has been considerably advertised, is the Nuernberger-Rettig, fig. 292, 
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plate XVIII. Apart from neatness of design and solidity of construction, 
this pivotal casting machine does not call for any particular remark. 
The main difference between it and its congeners lies in its mould, which 
has a somewhat peculiar method of removing the tang from the type 
when cast. This, however, has been treated of elsewhere (pp. 12 and 13) 
in this work, and here requires no further comment. 

Speed of pivotal machines .—The maximum speeds claimed for pivotal 
casting machines are about 300b type per hour for pica, increasing up to 
6000 type per hour for 6-point and smaller bodies. Owing to the fact that 
the moulds of pivotal machines are not generally water-cooled and only 
occasionally have an air-blast fitted for cooling, it is frequently necessary 
to stop to cool the mould, and for this reason the figures given do not 
correspond to the mean rate of output which can be maintained for a 
longer period. 

In the case of large work, from 24-point to 72-point, the pivotal machine 
requires to be run'at a considerably-reduced speed, for which'purpose it 
is usually fitted with a reducing-gear, and in some cases with a gear which 
cuts out the driving shaft for one or more revolutions, allowing it to turn 
freely and then throwing it into gear again. This is done in order to 
imitate the action of the hand-caster who allowed a dwell, in turning the 
handle, at the moment when the mould had been filled, of sufficient length 
to ensure the solidifying of the type before the mould was allowed to open. 
In some of the large-work machines, fig. 293, plate XIX, used for casting 
quotations, special arrangements of mould are made for coring these hollow. 
The core must of necessity be withdrawn before the quad is ejected from 
the mould. Somewhat similar arrangements are also necessary for casting 
large type of bridge-section, a form which is sometimes adopted to effect 
a reduction in weight. 

In all ordinary pivotal machines a different mould is required for each 
body, but the mould is adjustable for those variations in set which occur 
in a fount of type ; a different mould of each body is also required for spaces 
and quads, on account of the difference in height-to-paper, and, where 
a nick is fitted, yet another mould is required for the 2, 3, or 4-em quads. 
As the nicks differ for different faces of the same body, a suitable mould 
is required for each different arrangement of nick. The nicks on the body 
are produced in casting, but the removal of the tang and the cutting of 
the heel-nick, as has been said, must be performed subsequently, except in 
those machines like the Nuernberger-Rettig or the Davis, in which special 
provision is made for breaking off the tang without leaving any projection 
beyond the feet of the type. 

Rapid typecasters .—Among other classes of machines to be considered are 
rapid typecasters, casting finished type at a high rate of speed from a single 
mould; the only one known to the authors is one designed and produced 
by them and in connexion with which certain novel patents have been 
taken out. This machine is perhaps the most rapid producer in the world 
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of ordinary printers’ type from a single mould, which is water-cooled and 
constructed somewhat on the lines of the Monotype mould. It delivers 
its type in a continuous line, and is capable of producing over 10,000 
io-point type per hour, a slightly slower speed being maintained in the case 
of 12-point, and the rapidity of production of the smaller sizes is of course 
proportionately increased. These machines deliver their type from the 
mould completely finished without using any form of knife, file, dressing- 
plane, or milling-cutter. 

Several of these machines have been constructed; the idea which led 
to their building not being the production of type for sale, but the 
supplying of type to the magazines of composing machines used in a 
newspaper office. A novelty in these machines is the holding in actual 
contact of a hot nozzle against a cold mould, freezing being prevented in 
the orifice of the nozzle by the circulation of molten metal round the nozzle 
deliVery-pipe in the manner already described elsewhere in this work. 
This machine is shown in fig. 294, plate XX. 

Foucher, of Paris, has also produced a rapid caster, for which very 
high rates of speed are claimed. The type, however, from tins machine 
is not, as in the machine just described, delivered finished from the mould, 
which is duplex, but is finished by means of cutting knives in a manner 
somewhat similar to that adopted in his earlier machines. These machines 
respectively represent the highest speed at which type have been cast com¬ 
mercially, in the first instance from a single mould and a single matrix, 
and in the second from a duplex mould and two matrices. 

Next must be considered a different class of machines, such as the ordi¬ 
nary machine of Foucher of France, of Kiistermann of Germany, fig. 295, 
plate XXI, of Bottger of Germany, and of Barth of America, fig. 296, 
plate XXII, which may be taken as representative; and along with these 
certain still later machines, such as the automatic typecasting machine 
of the American Type Founders Company, fig. 297, plate XXII, the 
Compositype sorts caster, fig. 298, plate XXIII, and the Thompson type- 
caster, fig. 299, plate XXIII. 

The Foucher universal typecasler casts, breaks off the tang, rubs the type, 
finishes the foot, and sets up in line either type, or spaces, or quads. 

The mould is made with one side adjustable and the body-slide is changed 
for each body. Any form of matrix can be used, adjustments being pro¬ 
vided for setting the matrix for the line, position, and set width of the 
character to be produced. 

The output of the small-size machines is stated to vary from 4300 to 
2500 per hour; the rate, of course, decreases as the section of the type 
increases. The machine is made in four sizes, the smallest making from 
3 to 14-point Didot and the largest from 48 to 108-point Didot. 

The Kiistermann rapid typecaster, fig. 293, plate XXI, is constructed 
on lines somewhat similar to the Foucher machine. A screw-adjustment 
is provided for setting the matrix to line, and the position of the matrix 
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as well as the set width of the character are also determined by adjust¬ 
ments. The machine is driven by a horizontal shaft which actuates a 
portion of the gear indirectly by means of a vertical shaft driven through 
bevel-wheels. The output of the machine is stated to vary in io-point 
body from 4300 em quads to 9600 of the thinnest sorts per hour. 

The Bdltger typecasting machine. —The earliest German rapid typecaster 
produced was that of Gottfried Bottger of Leipzig. In this machine a 
curved slide is substituted for the pivoted rocking frame of the ordinary 
machine, and a vertical shaft operated by helical gear from the main 
horizontal shaft operates the mould. 

The Barth machine, fig. 296, plate XXII.—The patent of Henry Barth 
was granted in the United States on “ January 24, 1888, for a complete 
type-casting machine. He claims that this machine produces one-half more 
than the older machines; that it does its work with more accuracy, and 
that it permits the use of a harder quality of metal. Its construction and 
its processes differ radically from those of the Bruce machine. One half 
of the mould and the matrix are fixed upright and made immovable ; the 
other half of the mould rapidly slides to and fro on broad bearings, re¬ 
leasing the type that has been founded and closing again before the hot 
metal is injected for a new type. It breaks off the jet, ploughs a groove 
between the feet, rubs down the feather-edges at the angles, and delivers 
the types on the channel in lines ready for inspection.” (De Vinne.) 

The American Type Founders automatic machine. —Figure 297, plate XXII, 
shows the automatic typecasting machine at present in use by the American 
Type Founders Company. These machines, which are both air and water 
cooled, are stated to be able to cast up to a rate of 12,000 type per hour. 
The type are, however, cast unfinished and ejected along a channel where, by 
means of supplementary mechanism, the burrs are trimmed off, the tangs 
removed, the heel-nicks and distinguishing nicks cut and the type delivered 
on to a stick ready for inspection. In many ways this machine closely re¬ 
sembles those of Foucher (French) and Kiistermann (German). 

The Compositype sorts caster, fig. 298, plate XXIII, had its origin 
and was manufactured in Baltimore, Md., U.S.A.; it casts any size of type 
from 6-point to 36-point, and also quads and spaces, at a speed of from 
26 to 13 type per minute, according to the size. 

The mould is so constructed that only one mould section is required 
for each body-size of type, including high or low spaces and quads, and 
is readily adjusted for any change of set required, without recourse to skill 
or to micrometric measurements. The usual equipment for a machine is five 
mould sections with space and quad matrices, and spaces can be cast of 
i-point set. It is claimed that the change from one body-size to another 
can be effected in from two to three minutes. The casting, ejecting, and 
trimming movements are automatic, so that the machine delivers a finished 
type at each revolution. The matrices are electrotyped and closely resemble 
those of the Thompson machine, fig. 176. 
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The machine is of compact design, occupies about 9 square feet of floor- 
space and weighs about 800 pounds ; the pump works at about 200 pounds 
per square inch, and about 0'25 horse-power is required to drive the 
machine. 

The Thompson typecaster, fig. 299, plate XXIII. Another machine 
of which a good deal has been heard, of late is the Thompson type- 
caster produced by the Thompson Type Machine Company of Chicago. 
This machine, the invention of John S. Thompson, the author of the well- 
known “ History of Composing Machines,” belongs to the class of machines 
which have a body-slide and a composite mould with detachable and inter¬ 
changeable components; these give it a range of from 5-point to 48-point. 
The mould is cooled by the circulation of water through its jacket. 

The casting of the type presents no marked peculiarity; the removal 
of the roughness left by the tang when broken off, as well as the production 
of any supplementary nicks required, are effected by suitably-placed cutters ; 
as in other machines which finish the type in this way, these nicks are 
shallow as compared with the cast nicks. 

The Thompson machine is usually fitted with an electric motor, and is 
capable of being run at varying speeds which are stated to give, from 11 to 
163 type per minute, the higher speeds of course being employed for the 
smaller bodies. In this machine Linotype matrices are generally used 
for bodies up to 24-point, and the matrix-holder is fitted with a micro¬ 
meter screw for adjusting the alinement. For large bodies a copper 
matrix formed in a brass casing, fig. 176, p. 221, is used. The machine, 
which is of extremely compact and neat design, delivers the type finished 

The Wicks rotary typecasting machine, fig. 300, plate XXIV, represents 
the highest development, at the present time, of machines for producing 
finished type. The machine has 100 moulds mounted in a wheel which 
is revolved continuously by worm-gear, the number of moulds 'of each 
particular set being determined by the demand for type of that set size. 
The last columns of tables 7 and 8, pp. 72 and 73, show the normal 
demand based on the bill of fount, and the number of moulds of each set 
must be determined from this so as to give the minimum of waste due to 
over-production of certain sorts. 

Although type is produced by the Wicks rotary typecasting machine 
at a much lower cost than by the single-mould machine, it is obvious that 
the machine cannot cope with a heavy demand for extra sorts if these are 
of a set width of which there may happen to be but few moulds in the mould 
wheel. Hence it is a commercial necessity that a foundry equipped with 
Wicks rotary casting machines should have, in addition, some single¬ 
mould machines ; these may, however, be adapted to use the Wicks matrices 
by providing suitable moulds. It is, moreover, necessary that some of 
the matrices should be changed at suitable intervals, so that the proper 
proportional number of each character may be cast. From these 
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slightly advanced towards the periphery of the wheel by the height-to- 
paper cam h, fig. 301, which acts on the screw g in the matrix-jacket; a 
light plate spring b carried on the top cover c presses against the outer 
surface of the matrix-jacket j, ensuring contact with the screw, and so 
secures uniformity in height-to-paper. Before reaching this point the end 
of the matrix-stem s has been covered by the top cover, and the end of 
the mould has also been covered by the shield q, which is mounted under 
an adjustable sliding-head «. On nearing the centre of the shield the port 
p, into which the stream of metal delivered by the pump is forced, becomes 
uncovered and the metal enters the mould. The type sets in a very short 
interval of time after the mould has closed the port in the shield, since the 
mould-wheel fit and the top cover c are both cooled by water-circulation. 

So far as the authors can ascertain, the type sets in less than C03 second, 
in a water-cooled mould, for bodies not larger than 10-point. This figure 
was arrived at. by experiments on the length of nick-wire necessary, in 
the top cover of the Wicks mould, to enable the type to set before it 
cleared the end of the wire. It was, of course, necessary that the wire 
should extend the width of the widest sort, say 0-25 inch to the left of 
the centre of the nozzle, and it was found in practice that if the wire 
extended for O'3 inch beyond the centre the type did not show signs of 
flow of metal into the nick. The linear speed of the mould-wheel at the 
nick was about 10 inches per second, hence the time of setting could be 
arrived at. In practice the nick-wires were made a standard length of 
about rz5 inches to cover all classes of work. 

As the revolution proceeds, the type is carried round in the mould, and 
when it is clear of the shield the ejecting-cam (not showh in the drawings) 
begins to operate on the matrix-jacket, causing the matrix and the type t 
with it to move outwards. When ejected about o'os inch, and therefore 
well supported in the mould, the heel-nick is cut in the foot of the type 
by a rapidly revolving milling-cutter; when further ejected, to about 0'20 
inch, an extra body-nick for distinguishing founts may be milled in if 
required. The ejection continues with the revolution of the wheel, and 
the end of the type when ejected about C35 inch enters the space between 
the leaves l of the chain-link k corresponding to its mould, fig. 302. The 
chain consists of 100 links, and is driven by the teeth d cut on the periphery 
of the mould-wheel. The ejection continues till the type is just clear of the 
mould, when the retaining-cam v, carried by the head of the machine a, 
engages with one of the body-nicks in the type and prevents the type from 
being drawn back with the matrix by the action of the with drawing-cam w. 
The cycle of operations with the matrix is now repeated. 

The type which has left the mould is carried by the leaves l of the chain- 
link k to the receiving-galley y ; this is slotted so that the type 44 is sup¬ 
ported at the ends on the galley-plate, while it is propelled along the galley, 
and prevented from tilting by the leaves l of the chain; near the end of 
the slot in the galley-plate the leaves of the chain, which have up to the 
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t been carried on the chain-race 2, drop so that the upper ends clear 
the galley-plate; the side cam-pieces x, which bear on the rounded 
ers of the leaves, control the dropping, fig. 302. The type is now 
the galley along which it is impelled by the next succeeding type, 
■earn of type is received on a stick of L-section, and removed by a boy 
aces the type either 300 or 400 at a time into a type-galley in which 






3i6 


TYPOGRAPHICAL PRINTING-SURFACES. 


of lines in which the blocks are made up is so chosen as to give a nearly 
constant width of hlock body-wise of about 4J inches. The blocks are then 
divided by cutting them at right angles to the direction of the lines of 
which they are made up. This work is performed by girls who insert thin 
strips of metal or celluloid between the rows of different characters, and 
add the lines of the same character together in small galleys to form 
pages of an approximately constant width. These pages are examined for 
defective type which are replaced by sound type; the pages are then tied 
round with string and packed in thick whitish paper. The handling of several 
lines of separate type between two flat pieces of metal requires a peculiar 
knack which the girls acquire easily. 

The casting machine is operated by one skilled typefounder who attends 
to the lubrication, to the maintenance of the metal in the pot at the correct 
temperature and level, to the exact adjustment of the top cover So that the 
body-size is maintained, and to the finish of the type left by the milling- 
cutter. One boy takes off the type, and four to five girls distribute the 
output of each machine. 

The output of the Wicks machine is from 70,000 to 60,000 finished type 
per hour for bodies from ruby to long primer, and falls with larger bodies 
to about 35,000 per hour for pica. 

The pump runs at 100 revolutions per minute and requires about 07 
horse-power. The machine runs normally on bodies up to long primer at 
10 revolutions per minute and takes about i‘i horse-power. The total 
power required to run both the machine and the pump is i - 8 horse-power. 

The original idea of the inventor was that type could be produced so 
cheaply by this machine that it could be replaced by new type for less 
than the cost of distributing. The cost of distributing by hand is generally 
25 per cent of the cost of composing by hand, or about 2 \d. per 1000 type. 
The type when so distributed is not, moreover, in lines in the form required 
by composing machines, and a small further expenditure would be necessary 
to set up the type in the composing-machine tubes. The authors are of 
opinion that, if the Wicks machine had been brought to its present state 
of perfection about 1886 and a foundry equipped with a large number of 
machines, the system adopted by “ The Times " of using fresh type every 
day and distributing by remelting would have found favour with a great 
number of the most important daily papers. 

Type-slicing machine .—For charging composing-machine tubes with 
type an auxiliary appliance was designed by F. Wicks; it is shown in 
fig. 304. This being a necessary adjunct for completing the series of opera¬ 
tions contemplated by the inventor in the performance of a complete cycle 
of casting, composing, and distributing by the melting-pot, is inserted at 
this point, although, strictly speaking, the machine forms a class quite by 
itself. 

The lines of type are transferred from the galley in which they are re¬ 
ceived to a slotted galley g, in which the faces are turned towards the 
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galley. The slot is temporarily covered with a slip of metal which rests on 
the lower edge of the galley when placed on the slicer, and is ejected at 
the first stroke of the blade. The blade b is drawn back by means of the 
handle, a tube u is placed on the hinged carrier c in front of the machine, 
and is charged by the next stroke of the handle. The end type in the tube 
are pressed towards each other by the fingers of the operator, and at the 
same time the hinged carrier is brought forward (as at Cj), till the type are 



inclined upwards, when the tube can be lifted off and transferred to the 
magazine of the composing machine. About 200 of these machines were 
in use till recently at the printing-office of “ The Times.” 

Distribution by hand could be realized at a speed of 5000 type per hour. 
Boy labour could arrange distributed type in line at some 10,000 per hour, 
and type was cast in “The Times ” office, prior to 1900, at an average of 
4000 per hour in the hope that new type could be supplied to the composing 
machine. - J. C. MacDonald, then manager of “ The Times,” who conducted 
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the earlier experiments in the endeavour to cast a new fount of type for each 
day’s paper, concluded his efforts by the reflection that the more he pursued 
the inquiry the more he was struck with “ the_ glorious simplicity of the 
compositor and a pair of cases.” In the Paris Exhibition of 1878 was 
exhibited the Delcambre machine, an improvement upon that of Church, 
whose machine was really the foundation of all the loose-type composing 
machines subsequently devised; this was used in composing the first number 
of the “ Family Herald ” in 1842. According to F. Wicks, a visit to that 
exhibition and a conversation he had with A. Delcambre, in company 
with J. C. MacDonald, started the series of ideas that resulted in the Wicks 
composing machine, which set many combinations and several short words 
with a single touch. The same conversation led later to the invention 
of the rotary typecasting machine, which put into line 60,000 finished type 
per hour. The realization of the rotary scheme solved the question of 
supplying loose type to a composing machine, seeing that it produced the 
finished type from molten metal at a speed twelve times faster than the 
hand or mechanical distribution of the manufactured type. 

The mechanical difficulties involved in the production of type in a 
machine like the Wicks rotary are largely due to the fact that it is con¬ 
structed in a shop temperature of, say, 6o° F., and has to deal with molten 
metal at a temperature of about 700° F., having a freezing-point at 
about 500° F. As the product has to be delivered with a limit of error 
of 0*0002 inch it is necessary not only that the mechanical construction 
should be precise and accurate, but that it should withstand the expansion 
and contraction involved in the reception and chilling of these thousands 
of castings. Moreover, allowance has also to be made for the contraction 
of the type-metal due to cooling. 

In typefounding, for three or four hundred years, ever since Gutenberg 
made use of separate types, the practice had been to cast dummies until 
the heat of the mould had reached about 400° F., and then satisfactory 
casts began. After a few hundred type had been cast the mould became 
too hot, and the operator had to refrain from casting for a time until the 
mould had cooled down. In later machines automatic cooling by an air- 
blast or by water-circulation was adopted; but neither of these methods 
was adequate to the cooling down of castings produced at the rate of a 
thousand per minute, and a uniformly cold mould became a necessity. 

It is somewhat a matter of regret that a machine, which in the course 
of its evolution had resulted in the solution of so many interesting 
mechanical problems, should have become practically obsolete by natural 
development on the lines of the principles it had demonstrated. It is not 
probable that many more rotary casting machines will be built, firstly 
owing to the great cost of building the machines except in batches of ten 
or twenty at a time, and secondly owing to their inability to cast different 
faces from the same wheel in the proportions commercially required, because 
variations in the set width of the same character in different faces necessitate 
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the supplementing of the Wicks machine by a simple sorts-castcr. This 
defect the inventor would never admit to the authors, nor allow it to be 
remedied, and, in their opinion, it was the primary cause of the commercial 
failure of the machine. As soon as the problem had to be solved of supply¬ 
ing type to foreign' fount schemes, accompanied by heavy orders for sorts 
of rare occurrence in the English language; the philological as well as the 
technical problem already recognized by. his engineers and advisers became 
a final obstacle to continuous financial development. The business of 
the Wicks Rotary Typecasting Company passed into other hands after 
the authors had ceased their connexion with it; it is, however, within 
their knowledge that their suggestion of auxiliary sorts-casters was adopted 
subsequently by its new proprietors, the Blackfriars Type Foundry. 

The Bhisotype .—This machine, a multiple-mould typecaster, the inven¬ 
tion of Prof. S. A. Bhisey, is stated to be arranged to cast from thirty to 
sixty different characters per revolution of its cam-shaft, which runs at 
40 revolutions per minute. The speed claimed for it is, therefore, even 
greater than that of the Wicks machine, being 2400 type per minute in 
the larger machine. The type are stated to be turned out with the full 
depth of strike and with nicks and groove finished. 

As it is intended to work this machine in conjunction with a composing 
machine, the characters cast on the casting machine being conveyed by 
chains to a group of from eight to ten composing machines, it is treated 
of elsewhere in this work, in chapter XXIV, under the heading of 
Casting and Distributing Machines. The Bhisotype machines are not at 
present in general use. 

A new form of rotary typecaster, in which the axis is horizontal, 
has been invented and patented recently by Prof. Bhisey; this machine 
is fitted with groups of moulds so placed that the body of the type is 
arranged parallel to the axis of the mould-wheel; each group of moulds 
may comprise, say, four cavities and the wheel may carry twenty-five 
groups, so that the number of mould cavities available can be as large as in 
the Wicks machine; there is, however, the important difference that in this 
new form of the Bhisey machine the type are cast with a tang which is 
subsequently sheared off. It is proposed to use Linotype matrices with 
the mould groups. 

The Bhisotype single typecaster is a sorts-caster designed for casting 
single types, with the object in view of simplicity and Capability of being 
operated by any person of ordinary intelligence. 

The construction of the mould is different from that of the other 
single typecasting machines described. One side and the top retain their 
relative positions once the body-size has been determined by a third, 
L-shaped, piece which with the other two parts forms a PH cavity against 
the under side of which a cover-plate is held during the casting operation 
and withdrawn downwards carrying the type with it when the cast has 
been made. This cover-plate is provided with a hook-shaped member 
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which engages with the tang; the cover-plate also carries a bead for 
forming the nick in the type. By means of the hook, assisted if necessary 
by a supplementary slot in the end of the nick-wire, the type is held 
during the down-stroke of the cover-plate till it comes into alinement 
with the stationary platform on to which the type is pushed by a 
horizontally-sliding pusher-plate. The action of the pusher moves the 
type clear of the hook and also breaks off the small retaining-piece 
■ held by the supplementary slot in the nick-wire. A vertically-moving 
slide breaks off the tang when the type is" ejected clear of the hook. 
After the type has left the surface of the cover-plate the pusher retires 
and the cover-plate rises to its normal position ready for a new cast to be 
made. As the type travels to the receiving-galley the edge is trimmed 
and any additional nicks that may be required are cut into it. The mould 
parts are water-cooled, and a feature of the design is that in casting 
there is no sliding movement of the parts of the mould on each other. 
The same mould with change only of the L-shaped body-piece serves for 
casting any body-size from 5 to 48-point; low spaces and quads are also 
cast in the same machine, which has been run experimentally. 

The matrix-holder can be adjusted to suit Linotype or ordinary 
electrotype matrices, and is fitted with detachable packing-blocks to 
enable the change to be effected rapidly. The complete operation of 
changing from one size to another is stated to be effected in less than two 
minutes. 

The total movement of the mould cover-plate is only about an inch, 
consequently a high speed is expected from the machine. Other special 
features are : the nozzle which is not fitted with a jobber, and the pump 
which is fitted with a gear for enabling the stroke to be varied while the 
machine is running. The matrix-holder and the mould can be withdrawn 
readily from the machine. Under normal conditions the machine is run 
by a variable-speed electric motor contaihed in the pedestal of the machine; 
the floor-space required is about 2 feet by 2 feet. The power required is 
0'25 horse-power. 






CHAPTER XIX. 


COMPOSING MACHINES. 


"Typesetting by machinery has done more to advance the cause of 
universal education than any other one factor since the art of printing 
was invented." 



Owing to the number and complexity of the various machines of the class 
now coming under discussion, only primary or salient and typical examples 
are given; reference to others will be found in the lists of British and 
American patents at the end of the volume. 

The earliest and simplest form of composing machine, so far as the 
authors are aware, was that of Church, whose patent is dated 1822. Dr. 
William Church, the patentee, though taking out his patent in England, 
was a native of Boston, Massachusetts, and to him we must accord the 
place of honour in originating the first of these labour-saving appliances. 
The accompanying illustration, fig. 305, plate XXV, is reproduced from 
J. S. Thompson’s well-known book. 

Though somewhat crude in construction, it is surprising how many 
features its conception embodies which have since become common and are 
retained in a large number of well-known machines subsequently designed. 
The type, carried in channels in a wooden frame placed nearly vertical, were 
released on operating the keys of a keyboard. On the depression of a key 
the type was ejected on to a horizontal race, and by means of rocking 
arms was swept to the centre of the machine, where it was received as a 
continuous line in a collecting channel; it could be divided subsequently 
and line-justified by hand as was done later on in several other instances. 

The machine was not driven by power derived from any outside source, 
but the rocking arms or sweepers were operated by clockwork mechanism 
released by the depression of the keys. 

321 Y 





TYPOGRAPHICAL PRINTING-SURFACES. 


The next invention of this class made its appearance eighteen years 
later: this was the composing machine patented by E. R. Gaubert in 

In the same year Young and Delcambre brought out their machine, 
which bears the next consecutive patent number. 

The Young and, Delcambre composing machine, fig. 308, does not 
present any very striking novelty over that of Church, but instead of the 
type being delivered into a race in front of the machine, it was delivered 
on to an inclined guide-plate at the back. The story of its practical 
genesis from the “ Autobiography of Sir Henry Bessemer ” may be here 
quoted with interest. 

“ One day I was called upon by a gentleman, a Mr. James Young, who 
presented a card of introduction from a barrister to whom I was well known. 
His object was to obtain the assistance of a mechanician to devise, or con¬ 
struct, a machine for setting up printing type. I had a long and pleasant 
conversation with this most agreeable client; indeed, our frequent meet¬ 
ings and friendly discussions resulted in a close friendship, terminating 
only with his death, which occurred several years later. My friend Young, 
who was a silk merchant at Lille, had persuaded himself that by playing 
on keys, arranged somewhat after the style of a pianoforte, all the letters 
required in a printed page could be mechanically arranged in lines and 
columns more quickly than by hand; but as he was personally wholly 
unacquainted with mechanism, he desired some one to elaborate all the 
details of such a machine, and asked me if I would professionally study the 
subject for him, and prepare models to illustrate each proposition. The 
matter seemed a very difficult one at first sight, and I said that it would 
be impossible for me to devote more than a portion of each day to its con¬ 
sideration. It was then arranged that I should give as much thought to 
the subject as I could, consistent with due attention to my general business, 
and to these terms was attached a guinea per day as a consulting fee. 

, “ The general idea on which the machine was based was the arranging 
of the respective letters in long narrow boxes, from which a touch of the 
key referring to any particular letter would detach the type required; 
this, when set at liberty, was to slide down an inclined plane to a terminal 
point, where other mechanism was to divide the letters so received, into 
lines if required, and thus build up a page of matter, such as a column in 
a newspaper, etc. 

" It will be at once understood that this was not a very simple matter, 
in consequence of the many signs required. We have first the twenty-six 
small letters of the alphabet, and the double letters, such as fi, fl, ff, ffi, 
ffl; then we have the points, or punctuations, signs of reference, etc. ; 
there are also the ten figures and the twenty-six capital letters and their 
respective double letters, as well as blank types, called ‘spaces,’ of 
different thicknesses, required to divide separate words from each other. 
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etc. Now, as a primary necessity, these numerous letters, when wanted, 
must, of course, come from different places, and all must descend grooves 
in the inclined planes in precisely equal times. The time of the whole 
journey down the incline, say, 2 ft. long, must not occupy any one typo 
more than one-hundredth of a second more or less than the one before or 
behind it, or its arrival will be too soon or too late, and the word will be 
wrongly spelt. Thus, suppose the word ACT is required, and the keys 
A, C, and T, are touched rapidly in succession. If the letter C should arrive 
first instead of A, the word would not be ‘ ACT,’ but ' CAT,’ and so for 
every word. A type that is less than 1 in. in length must never, on its 
journey, arrive its own length in advance or in the rear of the others that 
are simultaneously rushing down the inclined plane to the same terminus. 

“ The difficulty that this fact presented was almost beyond belief. Many 
models were made and much study devoted to it. Thus, suppose a type 
detached at the point A in the accompanying diagram [fig. 306J is required 



to slide down the inclined plane to C, and another one from the point B 
is immediately to follow, it will be seen that not only is the road to be 
travelled by A much longer than that by B, but B also has the advantage 
of coming straight down the inclined surface, encountering friction only 
on the one surface on which it rests; while A has not only got a longer 
journey to perform, but it lays its whole weight on the inclined surface, 
and rubs also against the inclined side of its groove, thus causing additional 
friction, so lessening the speed of its descent, and resulting in the arrival 
of B at its destination before, instead of after, A. 

“The result of studying this part of the question forced on my mind 
the important fact that the grooves on the surface of the inclined plane 
would have to be all of precisely the same length, and every letter, in 
descending, would have to encounter exactly the same amount of sideway 
rubbing surface. This knotty point was at last settled in so simple and 
perfect a manner, that when I had accomplished it I felt half ashamed that 
it had so long eluded me. The form of grooved incline thus indicated 
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ensured a perfect spelling of every word, and removed the greatest obstacle 
on the way to success. 

“ The diagram [fig. 307] represents- a portion of the inclined plane, with 
its small shallow grooves so arranged that any one of the letters a, b, c, 
d, e, /, g, and h at the top of the inclined plane would, if allowed to slide 
down this series of curved grooves, pass along precisely similar paths, and 
travel precisely equal distances before arriving at the terminus C. 

“ It will be readily understood that a simple extension of this system 
would allow any number of letters arranged along the upper line to reach 



the terminus in the same time; hence each one would arrive in the order 
of its departure and every word would be spelt correctly. 

“ I will not tire the reader with the many other difficult points Sur¬ 
mounted, only by constant patience, during fifteen months. The type- 
composing machine was then a success, and my friend Young was greatly 
pleased at the result. His patent was much used in Paris, and in England 
it was employed by the spirited proprietor of the Family Herald, who gave 
an engraving of the machine at the head of the paper, very similar to the 
illustration [fig. 308], which shows the type-composing machine in opera¬ 
tion. The person shown on the right " [in the original illustration] " is seated 
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before a double set of flat keys, similar to the keys of a pianoforte, each 
key having its proper letter marked thereon; the depression of a key 
detaches its corresponding type from one of the numerous partitions in the 
box or case A ; this type will then slide down the series of grooves allotted 
to it on the inclined plane B, and arrive at a point C, where a rapidly 
vibrating finger or beater tips up every letter as it arrives into an upright 
position, and forces it along the channel D. These rows of letters are 
moved laterally, forming one line of the intended page. The boy on the 
left hand " [in the original illustration ] “ divides the words with a hyphen if 
necessary, or he so spaces them as to fill one complete line; this opera¬ 
tion he can complete while another line is forming in the channel D. In 
this way he makes line after line until part of a page is set up, when he 
moves on the galley E, shown at his left hand. Thus a page or a long column 
of matter was produced with the greatest ease, and in a very short space 
of time. 

“ In the ordinary way of composing types, each letter is picked up by 
hand from one of the numerous small divisions of a shallow box, or ‘ case,’ 
as it is called, and the letters are then arranged in their right positions in a 
small frame held in the left hand of the compositor. About 1700 or 1800 letters 
per hour can be formed into lines and columns by a dexterous compositor, 
while as many as 6000 types per hour could be set by the composing machine. 
A young lady in the office of the Family Herald undertook the following 
task at the suggestion of the proprietor of The Times, viz.: she was to set 
up not less than 5000 types per hour for ten consecutive hours, on six con¬ 
secutive days ; giving a total of 300,000 letters in the week. This she easily 
accomplished, and was then presented with a £5 note by Mr. Walter. 

“ This mode of composing types by playing on keys arranged pre¬ 
cisely like the keys of a pianoforte would have formed an excellent occu¬ 
pation for women ; but it did not find favour with the lords of creation, 
who strongly objected to such successful competition by female labour, 
and so the machine eventually died a natural death.” 

It is a curious commentary on the difficulty and absence of exchange 
of ideas and knowledge of the trend of development, other than within 
individual limited circles of interest, that in the early part of the nineteenth 
century Bessemer wrote as in the passage just quoted, when, nearly twenty 
years before the period he alludes to, the problem of composing by machine 
had been propounded and solved by Church, whose machines were in actual 
operation when Bessemer was engaged by Young to carry out his ideas. 
Very different is the case to-day when the scientific discovery of one indi¬ 
vidual becomes within a period of a few weeks, through the medium of 
the technical press, the scientific commonplace of his contemporaries. 

From 1840 onwards machines of this class appeared at intervals of from 
two to three years, and occasionally oftener, but they presented nothing 
of permanent character until the year 1853. 
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The Hattersley composing machine .—In the year quoted Hattersley 
applied himself to the subject with the result that in 1857 the Hattersley 
patent was obtained, and in 1859 the Hattersley machine, fig. 309, 
plate XXVI, was evolved. This machine marks a distinct advance, because 
the type was composed into a short line immediately accessible to the 
compositor who could readily space out the matter to the requisite length 
before removing it from the machine into the composing-stick. 

As an adjunct Hattersley at one time had a separate justifier which 
was virtually a galley to which the unjustified matter, in lines temporarily 
separated by leads, was transferred line by line ; the leads were automatically 
ejected as each line was pushed forward in succession to the mouth of the 



galley into which the line was depressed and then spaced out by hand to 
the measure. This method was soon abandoned, the justification being 
more easily effected at the machine itself. 

The guide-plate of the Hattersley machine, fig. 310, instead of being 
inclined, as in the case of the Young and Delcambre machine, is arranged 
vertically; it is made of brass, but those guiding ribs which are subjected 
to the heaviest work in deflecting the type to its common destination are 
made of steel to enable them better to withstand the wear. 

The magazines, or tables, as they were formerly termed by the 
inventor, in the Hattersley machine, unlike those of the Church and its con¬ 
geners, are arranged horizontally, the type being ejected downwards from 
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the front of the line contained in any groove in the magazines ; the type is 
arranged body-wise in the grooves of the magazines in which it is kept 
pressed forward by a presser operated by a cord passing over a pulley, 
and acted on by a spring. The keyboard is arranged with the keys in 
multiple rows and a more compact form is adopted than in the machines 
of Church, or of Young and Delcambre. The Hattersley machine is re¬ 
markable because it was constructed by a man without large financial 
backing, and is one of the few cases in which the inventor carried on a 
profitable business for a large number of years in a machine of this class. 
Hattersley was himself a first-rate mechanic and a friend of Roberts, of 
Sharp, Roberts & Co., one of the finest mechanics Manchester ever produced. 
Hattersley machines are still working in England successfully, the “ South 
Wales Daily News,” for instance, being composed by means of these 
machines. The manager of the printing-department of this paper, who 
has a number of these machines in operation, has afforded the authors 
opportunity for seeing them in the performance of their daily work. Of 
their efficiency and cheapness there can be no question. 

Although no provision was made in the Hattersley machine for justifi¬ 
cation, the requirements of the operator were provided for in the design, and 
the line when set is so conveniently placed and accessible that the work of 
justification is performed by the compositor in very few seconds ; in ordinary 
work an average compositor can set and justify some 6000 ens per hour. 

The fact that the Hattersley machine has been in continuous use for 
so many years has led to the devising of a number of small accessories used 
in conjunction with it, which facilitate greatly such operations as the charg¬ 
ing of the magazines and the replacement of a partially-emptied magazine 
by a fresh one fully charged. To such a fine point has this work been 
brought in the office above mentioned that the authors have seen the 
change of magazine effected in less than one minute. 

These machines are worked in conjunction with the Hattersley distributor, 
which will be described later under its proper heading. The old type is 
distributed and the supply is maintained by means of type cast on the 
premises in whole founts or sorts as may be required. Whether this 
combined installation would prove as adequate elsewhere the authors are 
not prepared to say, but certainly under the efficient and capable organiza¬ 
tion of the manager of the printing-department of the “ South Wales Daily 
News ” it leaves little to be desired. 

According to an article dated 11 June, 1890, in the " Newcastle Daily 
Journal," a paper which at that period was using the Hattersley compositor, 
“ a good man manipulating the Hattersley machine averages 150 lines 
or 7500 letters in an hour.” 

The original invention by Bouchon of the use of a previously-prepared 
perforated paper strip as a means of subsequent mechanical control, and 
applied by him to the loom in 1725, has often been overlooked. The 
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later improvements made by Falcon, who, in 1728, substituted a chain of 
cards for the strip, by Vaucanson in 1745, and finally by Jacquard, who 
perfected the card-control of the power-loom, have led to the popular asso¬ 
ciation of the name of Jacquard with all perforated controllers, whether 
of card or paper. 

The use of a continuous paper strip, similar to that of Bouchon, for 
the automatic setting of type—though generally ascribed to William 
Martin, who claims a method of actuating type-composing instruments in 
his British patent 12,421 of 1849, and specifically mentions the machine 
of Clay and Rosenborg—appears to have been first suggested by D. Mac¬ 
kenzie in his British patent 12,229 1848. In this he claims the use of 



a perforated band of paper for controlling musical instruments, and in his 
first description, or title of patent, he includes “ type-composing machinery.” 
The invention does not, however, appear to have reached a practical form 
until it was utilized by Alexander Mackie in 1867 in the control of his 
automatic typesetting machine known in Manchester as the “ pickpocket.” 
The " Manchester Guardian ” is stated to have been composed by the 
Mackie compositor, and the authors recently have had under their notice 
many large volumes of print produced with the aid of these machines. 

The Kastenbein composing machine, fig. 3x1, plate XXVII, invented prior 
to 1870, was brought into practical working form at " The Times ’’ Printing 
Office, and, with some modifications there introduced, was used for composing 
almost the whole of " The Times ” and many other publications printed in 
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" The Times ” Office. The tubes u, fig. 312, are U-shaped, and the type are 
arranged set-wise, all the nicks being downwards and the faces towards the 
operator when the tube is placed in the vertical position it occupies in the 
machine. The depression of a key k pushes the lowest corresponding type 
forward by the foot towards the front of the machine ; when more than half 
ejected, the front end comes over a bar b running along the front of the 
machine ; when the type is fully ejected it overbalances backwards from this 
bar (as shown dotted) on the release of the pusher, and falls feet downwards 
down a guiding groove in the guide-plate v of the machine. A lightly- 
balanced lower lever arm against which the type bears in falling into the 
race corrects any tendency to turn. The type as they arrive at the level 
of the race are pushed forward by a continuously-driven reciprocating 
plunger having a stroke a little greater than the body-size of the type. 
The type are thus delivered on a type-race from which they are drawn 
by hand by a second operator who performs the line-justifying. The 
keyboard of the Kastenbein machine is very compact, and comprises eighty- 
four keys arranged in four rows, as shown in fig. 271, p. 291. 

The power required is less than 0‘i horse-power. 

The Fraser machine, fig. 313, plate XXVIII, was brought out about 
1872 at Edinburgh. The bulk of the ninth edition of the “ Encydo- 
pfedia Britannica ” is claimed to have been composed upon this machine. 
In construction the position of the magazine resembles that of the Church 
machine, but the guide-plate which is similar to that of the Hattersley, is 
placed in the front of the machine and below the nearly vertical magazine. 

The Empire composing machine, fig. 314, plate XXVIII, was, according 
to Thompson, originally known in 1872 as the Burr and was one of the first 
American typesetting machines to come into common use. In 1880 the 
name Empire was adopted for the machine which remained in use for 
many years both in this country and in the United States. The type 
are contained in eighty-four tubes arranged in three separate magazines 
capable of a rocking movement for the purpose of refilling. The line- 
justification, as in the Kastenbein and other machines of this class, is 
effected by a second operator. A subsidiary magazine placed above the 
end of the type-race furnishes the necessary spaces. As in the Kastenbein, 
the Wicks and other similar machines, a clear space is maintained in the 
raceway for the letters falling from the channels by means of a small 
motor-driven cam. 

The Hooker composing machine, patented in 1872 and 1874, had its 
types placed in a series of slanting troughs. At the foot of each trough 
was an endless revolving carrier-tape, which received the type when dis¬ 
charged from the trough, and passed it on to another tape, running in a 
transverse direction. This transverse tape received the several types in 
succession, and carried them forward in their proper order to a point where 
a collector arranged them in a continuous line ready for justifying. 

Hooker dispensed with the keyboard, and instead of it he provided 
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Hooker composing machines were introduced into the works of William 
Clowes and Sons, Ltd., in 1873, although not to any great extent, there 
being four machines in use at one time. These machines ran at their Beccles 
works for a number of years and only ceased to be used in 1905. 

The approximate floor-space occupied by each machine was about 36 
square feet, including the stand with rack. 

The same inventor subsequently devised a distributing machine, and 
later still a line-justifying machine for equalizing the spacing of the lines, 
but none of these machines came into general use. 

The Wicks composing machine. — In the Wicks composer, fig. 315, 
plate XXIX, the keyboard is of great length, with only two rows of keys, the 
arrangement resembling more closely that of the piano than that of the 
typewriter. The keys k operate vertical rods q, fig. 316, which are jointed 
to plunger sectors of helical strip p working in the spaces of a coarse square- 
thread screw s. Two quarters of round bar with screws milled out are 
arranged, the one right-hand and the other left-hand, facing each other, 
and are machined so as to form a pair of races (between which is an inter¬ 
vening strip r) inclined at 45° to the horizontal for the type to slide down. 
The type t are contained in U-shaped tubes u of tin plate or brass inclined 
at 45° to the horizontal (and at 90° to the race). The type are arranged in 
the tube body-wise, the nicks lying against one side of the U. The depres¬ 
sion of a key causes the plunger, the end of which is reduced to the set width 
of the type, to remove the lowest character from the corresponding tube 
and push it into the race down which it slides on its side by gravity to the 
nose of the machine where a star-wheel w catches it, brings it into an erect 
position and pushes it into place against the line accumulating in the type- 
race x. The star-wheel is driven continuously by a pedal or a small electric 
motor. Sections of the line are drawn away by a second operator, who 
line-justifies each line and transfers it to a galley in exactly the same 
manner as in the other machines of this class. 

The Wicks machine is interesting chiefly for the reason that the key¬ 
board was designed so as to enable a number of the most frequently 
occurring combinations of characters to be obtained by the simultaneous 
depression of two or more keys, for example the, ing, and and. While this 
effects some saving of time, the long distance which the more remote cha¬ 
racters must travel under the action of gravity makes the machine slow 
in such cases, though this is said to be compensated for by the advantage 
gained on the chords ; in addition the distance through which the operator 
must move his hand is much greater than in those machines which have a 
compact multiple-row keyboard. 

A battery of Wicks composing machines, supplied daily with new type 
from the Wicks Foundry in Blackfriars Road, was used for several years 
in the offices of the “ Morning Post,” where the machines performed 
good work from the time of their installation in 1905 till the combination 
was replaced by Linotype machines in 1910. 
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The Wicks composer was a two-man machine, and was operated by a 
team who worked “ in pocket ” and alternated as operator and spacer-out 
respectively. Small capitals and italics not being on the keyboard were 
set when required from a separate case by the spacer-out. The speed 
obtained by the two operators together on long runs averaged 9000 ens 
per hour, while there were individual teams who produced 11,000 ens and 
upwards per hour on ordinary work ; moreover on memorized copy a 
much greater output could be obtained. 

The machine weighed about 6 hundredweight, occupied a space of 
about 10 square feet, and required less than o’l horse-power to run it. 

The Pulsometer composing machine, fig. 317, plate XXX.—The type i 
are contained in horizontal tubes w, fig. 318, and the contents of each tube . 



or channel are kept pressed towards the front of the machine by a weighted 
follower /; the type are supported by a front plate v, which extends about 
o'5o inch in height above the bottom of the tubes and is bevelled at the 
top to a knife-edge. This arrangement, though the fact was not known 
to the inventor and designers of the Pulsometer machine, had been 
designed in 1890 by H. T. Johnson, formerly one of Hattersley’s appren¬ 
tices, as an improvement on the Hattersley machine, to avoid the alleged 
possibility of damaging the face of the type by the action of the pusher 
in ejecting the type downwards. The depression of a key k causes the 
front type in the corresponding tube to be raised till it clears the knife-edge, 
when the action of the follower ensures that this type is projected over the 




COMPOSING MACHINES. 


333 


edge of the guide-plate. It now falls freely down a vertical groove in the 
guide-plate v of the machine, which is shaped as an inverted triangle. At 
the lower end of the vertical groove it is guided by the inclined raceways, 
into which it. falls, to a central channel, and thence to the entrance to the 
composing-race, into which it is pushed by a continuously-revolving eccentric. 
The guide-plate is covered with a sheet of plate-glass g to keep the type 
from turning, and to enable the operator to see that the grooves do not 
become blocked. A continuously-driven horizontal shaft s imparts a 
vertical reciprocating motion to two steel swing plates p placed longi¬ 
tudinally with the machine. Across the direction of these are flat steel 
levers l, one for each character, pivoted at the front end and each carry¬ 
ing a triangular pawl q, which is normally raised. When a key k is 
depressed the corresponding pawl drops into the range of action of one of 
the swing plates which carries it and the lever upwards; the keys acting 
in conjunction with the lower swing plate are not shown in fig. 318; the 
vertical pusher is driven upwards by the lever, and its upper end * passing 
through the lower side of the U-shaped tube, lifts up the corresponding 
first type till it clears the edge of the guide-plate and is free to fall down 
its particular groove. There are four rows of keys arranged as shown in 
fig. 273, P- 291. 

The power required is stated to be about o'l horse-power. 

Numbering-machines. —Numbering-machines, taken as a class, may be 
considered as a miniature, but highly ingenious, form of composing machine, 
because, though dealing with those ideographs which we term figures, they 
compose these in order to form numerical equivalents of what in the larger 
composing machines would be represented by the composed letters forming 
the words which in combination convey the same idea. 

Numbering-machines were first devised with large wheels giving space 
for arranging the carrying gear and either pivoted and lever-operated by 
hand or treadle, or worked by a vertical slide so as to print consecutive 
numbers on sheets successively presented to the machine. . Automatic 
arrangements were added later for inking the typewheels on the stroke of the 
machine, and for performing the operations of counting and carrying. 

The earliest British patent for these machines dates back to 1845, but it 
was found that for many purposes, such as numbering bank-notes, bonds 
and similar documents, it was desirable to have machines made sufficiently 
small in size and height to be locked up in the forme with type, and in 1857 
we find machines of this kind described. The actuation of some of these 
machines was effected by a plunger which was depressed by the platen, but 
as this plunger rose above the level of the printing-surface when the platen 
was raised, it foEows that speciaUy-devised means to prevent obtaining an 
impression of the plunger had to be provided. Some inventors and makers 
have preferred making the whole of the numbering-machine in a case to slide 
inside an outer case which is locked up with the type, the numbering-machine 




334 


TYPOGRAPHICAL PRINTING-SURFACES. 


itself acting as the plunger. As the operation of carrying is immediately 
dependent on the operation of the plunger or of the box containing the 
numbering-machine, it was found that the carrying which took effect 
immediately the platen rose, produced blurring of the printed characters, 
and means for obviating this blurring form the subject of recent inventions. 

The printing of bonds, in particular, has had a great influence on the 
development of these machines, as the coupons attached to them require 
the simultaneous operation of a plurality of numbering-heads or numbering- 
machines for the identification of the whole of these detachable portions of 
the document. 

The adoption of the arabic system of numbering, which harmonizes 
with a writing or printing reading from right to left, but in which the figures 
are written in the order opposite to that in which they would, naturally be 
composed or counted for print running from left to right, has resulted in 
the production of many ingenious inventions, also dating from 1857 in 
Europe, for the suppression of the zeros by which low numbers would be 
preceded at the commencement of the operation of numbering. The 
abolition of the zero preceding the significant figure has been effected by 
what is termed the drop-cipher or drop-cipher wheel; in some cases the 
wheel itself drops to an eccentric position so that the zero falls below the 
level of the printing-surface, and in other cases the wheel has eleven divisions, 
and special carrying arrangements are fitted to enable the blank space 
to be passed over when carrying is effected, because once the wheel has 
begun to register significant figures, it is necessary that it should repeat the 
zero whenever it is required, and that the blank should never reappear. 

The elimination of the zero appears to have been a most useless source 
of worry to inventors of these machines, because, having obtained a blank 
space in front of the significant figures, it was easily possible for a “ 
forger to substitute figures in the blank space. This disadvantage led to 
a further series of inventions for sliding or substituting other printing signs 
and characters—asterisks, ornaments, or special signs—so as to fill up the 
blank before the significant figure. 

Still further inventive effort was directed to the elaboration of 
numbering-machines in which the carrying is performed in an inverted 
order; that is to say, the figure next to the designating sign commences 
the units, and on reaching the tens, the second wheel from the designating 
sign moves to zero and the first wheel to one, the operation of counting 
continuing with the first two wheels, giving significant figures till ninety- 
nine is reached, when the first wheel turns to one, and the second and third 
both turn to zero. This arrangement is equally open to the objection, 
mentioned in the case of those numbering-machines with drop-ciphers, 
that it leaves blank spaces for the use of the forger, unless special precau¬ 
tions are taken to fill them up. Yet other and more complicated number¬ 
ing-machines have been made to print from the wheel a sign for the 
purpose of occupying the space preceding the significant figures. 
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The numbering of bond coupons involves the use,of a group of number¬ 
ing-machines, and much invention has been devoted to causing these to 
operate automatically and simultaneously in lines carried horizontally across 
the page or in columns vertically, or in combinations of both. 

Although much of the composition of the printing-surface, where con¬ 
secutive numbers are required, has been performed by these wonderful little, 
machines, yet there are many classes of work such as duplicate check books, 
manifold books, and the like, which require the numbering-machine to act 
otherwise than consecutively. In some cases the same number is required 
in duplicate, triplicate, or even quadruplicate, while in other cases the 
machine is required to repeat a number indefinitely and to change that 
number only when desired ; other machines again can be set to number in 
different arithmetical serins, for example : I, 3, 5, 7.. ; 2, 4, 6, 8,.. ; 1, 6, 
ii, 16,.. ; etc. This is necessary where a group of numbering-machines 
is used in printing simultaneously on a sheet which is to be cut up 
subsequently. 

Though attention was given to these machines in Great Britain and 
on the Continent nearly twenty years before they interested American 
inventors, yet American manufacturing methods have resulted in the pro¬ 
duction of highly efficient pieces of mechanism, examples of which are 
shown in figs. 319 and 320, plate XXX. 

Numbering hand-stamps for numbering documents consecutively were a 
comparatively early invention, most of these machines being self-contained 
and having an inking-device. In their earlier form they were automatically 
operated by the depression of the hand-knob to print consecutively, but as 
their scope increased, machines were adapted to numbering in duplicate or 
triplicate, or quadruplicate, or even to repeat indefinitely. Certain of these 
machines used for marking yardage or other measures on slips for packages 
are fitted with means for setting each of the typewheels independently 
by hand. A recent development of the hand-stamp is its adaptation to 
take the small type-high numbering-machines used in the printing-press. 

Another direction in which numbering-machines have developed is 
that connected with the printing of railway and other tickets, and of tram¬ 
way or street-car tickets, either singly or in strip. These tickets are used 
in huge quantities, with’ the result that numbering-machines have been 
devised for printing them, working with ten to fifteen numbering-heads in 
the case of single tickets, and operating at very high speeds in the case of 
strip tickets printed on the web. In dealing with this class of work, peculiar 
difficulties were introduced by the inertia of the carrying gear, which became 
liable to skip numbers, particularly when carrying takes place in a higher 
significant figure. Several devices for preventing this, and for enabling the 
numbering-machine to work more slowly while the printing proceeds at a 
high speed, have been evolved by the use of a series of numbering-heads. 
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carried on a cylindrical printing-roller, which come into play consecutively 
in order that the carrying operations may be completed in ample time 
before the printing occurs. 

Not only have machines been made for numbering consecutively in 
duplicate, triplicate, etc., but also for numbering either forwards or back¬ 
wards, and in the case of special machines, devised for the numbering of 
bank-notes and bonds of great importance, special means have been sought 
by inventors for combining the control of multiple arrangements of number¬ 
ing-machines in a single printing-forme, and ensuring their absolute agree¬ 
ment over the whole of the printed page. 

The actual operation of numbering-machines differs from that of printing 
from the ordinary typographical surface because some portions of the 
numbering-surfaces only come into use intermittently or after long periods 
of rest; consequently the figures are not ready-inked when they take their 
place in the plane of the typographical surface, and they do not have that 
inked surface which invariably results from the pulling of a trial proof. This 
difference from standard conditions has led to the invention of means by 
which the carrying gear of the numbering-machines can be disconnected, 
the whole system of wheels rotated line by line and inked, so that once the 
machine is set to work a properly-inked surface comes into place when 
required. 

In running the numbering-machines in practice, it sometimes happens 
that one job is required to follow another and to commence at some number 
different from that for which the machine is set. Devices have even been 
produced to deal with such cases as this, and to enable the future setting, at 
which the numbering-machine shall commence to work on the next job, to 
be decided and set on the machine while it is still occupied with other work. 

When one considers the minute size of these appliances—generally less 
than one cubic inch in total volume—the extraordinary ingenuity dis¬ 
played in their invention and construction is strikingly apparent. The 
difficulties overcome are the more remarkable when it is borne in mind 
that not only has a whole automatic composing machine been compressed 
within lilliputian limits, but a difficulty—from which most inventors of 
ordinary composing machines, themselves sufficiently complicated, have 
fled—has been overcome. In these interesting pieces of mechanism 
which form a link with calculating machines, the difficulty of producing 
characters, which in relation to the size of the machine that produces 
them would compare with six-inch type set by an ordinary composing 
machine, has been successfully met and mastered. 

HAND-STAMPS, AUTOMATIC STAMPS AND RECORDERS. 

In the section of this chapter dealing with numbering-machines, hand 
numbering-stamps and the range of numbering operations which they 
cover have been mentioned. 
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Apart from numbering, hand-stamps have been devised for many pur¬ 
poses, for instance for endorsements, for obliterations, and, as in the 
common stamp for crossing cheques, for adding restrictive marks. The 
face of these stamps is frequently in the form of a stereotype, and usually 
of rubber, though other materials are also used. 

Obliteration with the addition of a reference is an extremely common 
form of stamp, and probably its commonest form is that of the post¬ 
marking stamp. These stamps are usually fitted with a die-head, on which 
is engraved in relief the name of the post office and through which pass 
slots to receive shouldered steel type for the date, etc., secured in place 
by screwing an internally flanged collar over the die-head and on to the 
end of the handle. This form of obliterating appliance has been developed 
into the machine which separates a mass of correspondence into individual 
mail-letters, passes them through rollers for defacing the postage stamps 
and postmarks them; while a still further development is a machine of 
the coin-freed class, which not only receives the letter and franks it for 
the post in consideration of the coin placed in the machine along with it, 
but also performs the dating and obliterating operations. 

Following on the use of hand-stamps for obliterating comes their use 
for marking documents with some frequently-recurring sign, sentence, or 
symbol; of such instruments the ordinary office-stamp is the most familiar 
example : a very common form of this is the addressing stamp, from which 
the various kinds and classes of addressing machines have been evolved. 
These machines have been dealt with in an earlier chapter. 

There are other hand-stamps in which a certain amount of hand-com¬ 
position is performed: of these the dating stamp is a common example; 
some of these have numbering and dating wheels, while others have the 
characters raised on bands of rubber which can be shifted to bring the 
required combination of figures and letters, or logotypes, into the printing 
position. From the dating stamps have been evolved other stamps and 
stamping machines, which are controlled by clockwork—mechanically in 
the machine itself, or electro-magnetically from a distance—for recording the 
actual time at which certain impressions are made. Such appliances are 
used by insurance companies for dating the commencement of their policies, 
and are also used in some cases for tickets or contract-slips where time, 
as in the case of hired appliances for amusement or exercise, is the only 
factor considered in the payment to be collected. 

The various recording machines cover a field so wide that it is a matter 
of great difficulty to divide them into any satisfactory classification, but the 
best method appears to the authors to be that of following the physicists’ 
notation, with the addition of the money sign, $, to the usually accepted 
symbols : length or distance, L; mass or its commercial equivalent 
weight, M ; and time, T. 

The particular class of machines dealing with abstract numbers only 
has already been partially considered in numbering-machines, but from 
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the simple forms of counting and numbering machines have been evolved 
the more complex adding machines. These continuously add figures, and 
from this operation obtain a total that is printed by' the machine when 
required. Adding machines are of considerable antiquity, their first 
invention being ascribed to Pascal in 1642, and, according to Babbage, one 
capable of adding small sums of money, the total not exceeding £100,000, 
was constructed “ by Sir Samuel Morland ” in 1666; this machine is in the 
Science Museum at South Kensington. Following these somewhat crude 
inventions came the adding machine of Viscount Mahon, afterwards third 
Earl of Stanhope, designed and constructed by James Bullock ; this machine 
is also in the collection of the Science Museum, to which it was presented 
by Major-General H. P. Babbage. Out of these adding machines has been 
developed the calculating machine capable of performing the operations 
of multiplication or division, and in some instances of printing or type¬ 
writing a record of the results obtained. 

Machines of this class to-day are the outcome of continued improve¬ 
ments upon the original calculator of Thomas de Colmar, which was 
followed by the Edmundson, and among the modern successors to these 
may be mentioned the Brunsviga, the Burroughs adding machine, the 
British adding machine, and the Comptometer, a machine which in 
its early form was termed the Comptograph, and in that form printed its 
record on paper. 

Of much earlier date than the preceding and of far greater complexity 
is the Babbage calculating machine, or difference engine, which in its 
original form was never completed; parts of this machine were formerly 
in King’s College, parts still remain in University College, London, and 
the portion put together for purposes of demonstration and illustrated in 
fig. 448, plate LXXXVII, is now preserved in the Victoria and Albert 
Museum. The typographical portion of this machine, according to 
“Babbage's Calculating Machines,” was intended to make impressions from 
the type-wheels in a stereotype-matrix, and an ingenious method was 
adopted of impressing rules in the card between the spaces to be occupied 
by succeeding lines of figures so as to afford room for the material of the 
matrix displaced by the impression of the line of figures. By this means 
a stereotype-matrix of the page was obtained direct from the machine 
without any handwork. Altogether some £17,000 were expended by 
the Government, and at least an equal amount by the inventor, on this 
first difference engine. 

The analytical engine invented by Babbage in 1834 and improved 
in succeeding years was unfortunately never made, although the drawings 
for it were prepared by the inventor. In this proposed machine the 
Jacquard card principle was adopted, and the machine itself could calculate 
and perforate cards for the logarithms or other constants which it would 
-require in its subsequent operations. When started to work it would con- 1 
tinue calculating till it required a new constant, when it would ring for its 
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attendant to provide the requisite Jacquard card for which it showed the 
number; on being,furnished with the card the machine would test it for 
correctness, and, if the wrong card were given to it, it would ring a louder 
bell and signal " wrong card.” The mathematical capabilities of this 
machine were fully investigated by General Menabrea in a memoir pub¬ 
lished in the “ Bibliotheque Universelle de Geneve,” vol. xli, 1842, and 
translated with copious annotations by Ada Augusta, Countess of Lovelace, 
the daughter of the poet Byron. The results are summed up in the state¬ 
ment : "... the whole of the developments and operations of analysis 
are now capable of being executed by machinery.” The principle of the 
first Babbage machine or difference engine, was, however, revived by 
Scheutz, a printer of Stockholm, later assisted by his son, by whom a differ¬ 
ence machine was constructed. A replica of this was made subsequently 
under contract by Messrs. Donkin, in a form in which the printed results 
are produced by typewheels governed by a calculating apparatus and a 
numerator confined to quantities increasing by units. This replica of the 
Swedish machine was till quite recently in Somerset House ; in January, 
1857, the Scheutz machine was exhibited in the library of the Institution 
of Civil Engineers, together with a portion of a table of logarithms, 
calculated and impressed entirely on the machine without the use of 
loose type. It was estimated that these compound operations could be 
performed in less than half the time which a compositor would take to 
set the types by hand. Further reference is made to the machine in the 
" Proceedings of the Institution of Civil Engineers,” April, 1857, an< ^ a brief 
description of the Babbage and Scheutz difference engines is given below 
in the chapter dealing with impression machines. 

A history of the development of calculating machines from the simple 
engine-counter to the latest and most elaborate forms of calculating and 
costing machines is so broad a subject that it might well in itself form a 
highly interesting text-book. It is to be hoped that such a history will 
include descriptions of two important machines for calculating and 
summing costs, now in progress, and that these two machines will 
be completed and commercially available before long. 

$.—Money: taking the classification under the headings given above, 
for reckoning in money alone many machines exist in the form of cash 
registers. Several of these appliances not only record the amount indicated 
by the key-depressions upon a strip, but also totalize the sums received, 
and, until reset to zero, carry forward the total. 

L.—-Length: machines for measuring continuous lengths exist for 
measuring fabrics which, while they are being manufactured or packed, 
pass over a roller from which the primary movement for the recording 
mechanism can be obtained. From the simple form of measuring machine 
so operated, others have been evolved which calculate the money value 
of the lengths so recorded=L$. 

' L 2 .—The product of length by length, or surface, is measured and 
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recorded by machines in the case of certain articles of irregular shape ; 
of these hides are a common example. The operation of measuring an 
irregular area involves integration, and in the case of hides this is per¬ 
formed by a series of rollers spaced equally over a length at right angles to 
that in which the hide is caused to travel; each roller is caused to revolve 
by the hide as soon as it comes into contact with it, that is to say, the 
rollers measure the lengths of a series of equidistant ordinates, and the total 
aggregate rotation of the rollers is summed by the machine and recorded 
as an area on the hide. 

L s .—The product of length by surface, that is to say volume, is 
generally measured by some mechanical means in which a unit volume is 
adopted, as in gas-meters. In such cases it is merely a question of com¬ 
bining the existing known methods of recording abstract numbers with the 
counting appliance actuated by the measuring machine or meter. In the case 
of the volume of liquids, measurement is sometimes made by weight, but 
where large quantities are concerned the Venturi meter permits the measure¬ 
ment of volume while the fluid is actually in transit in its pipe or main. 
A meter based on this principle consequently measures volume as a pro¬ 
duct of time by velocity = T(L/T), or in other words, as a simple length, 
L, and although such appliances should come, according to classification, 
into the class of recorders which deal with length alone, they are in practice 
of more complex nature. 

The measurement of the volume of solids is usually determined com¬ 
mercially by the more simple method of weighing and dividing by the 
density, and most of the machines that record the volumes of solids are 
operated by weigh-gear ; it is, however, quite conceivable that the measure¬ 
ment of certain solids, such as grain, could be effected by the measurement 
of length multiplied by the cross-section of the recipient, if the article 
measured is at rest, or by the cross-section of its stream multiplied by its 
velocity and By time if the article is in flow. 

M.—Machines for recording mass, or rather weight, exist, and are 
generally operated by the setting in position of the jockey-weight on the 
weigh-beam of the machine. Some of these appliances not only deter¬ 
mine and record the weight of the object handled, but being also set 
to a constant for the quality, as represented by the rate value per unit of 
weight, they record and calculate the total value from the automatically- 
received record of weight and the set figure for rate. Machines have also 
been devised for recording, the weighing of such articles as coal, in the 
following manner : the number of the coal truck is noted by a key- 
operated section of the machine, which does not add or subtract, but merely 
records ; the gross weight of the vehicle is also recorded upon the machine, 
and the tare weight of the truck which is also set by key-operation is 
subtracted automatically so as to give the net weight of the contents by 
difference. The summation of this difference is effected automatically by 
the machine, and a total of the differences is carried forward to be 
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printed at the foot of each complete page ; the Schooling machine is an 
example of this class. 

T.—Time-records have already been mentioned in connexion with 
record stamps, but a very much larger class exists of machines which deal 
with the time-records of employees and others. Most of these machines 
are operated by means of typewheels producing the records on a rolled 
sheet, or strip of paper, or on inserted cards; the impression correspond¬ 
ing to the particular time at which it is made is effected by the agency of 
the employee, either directly by pressing a pointer into a hole in the dial 
as in the Dey time-register, or by means of a special key as in the 
Bundy time-recorder, or by inserting the employee's card in a slot and 
depressing a lever as in the Rochester recorder. 

It may be considered that recording machines could better be 
divided into three classes according as they are operated by hand, 
or semi-automatically or automatically, but this method is open to 
the objection that nearly all classes of recording machines enter the field 
as hand-operated machines, become partially automatic in the adding, 
carrying, or recording operations, and finally pass into the stage of fully 
automatic machines when applications of sufficient magnitude or import¬ 
ance arise to warrant their existence in the final elaboration. Of a machine 
rendered purely automatic, an example is afforded by an invention for 
translating the Wheatstone perforated record-strip into ordinary printed 
characters. 

It must not be supposed that this brief survey of miscellaneous stamping 
and recording machines has by any means exhausted the field of freak 
inventions, for amongst these appliances we find machines for printing 
on as different substances as paper, fabrics, and hides; for marking on 
curved surfaces such as those of golf-balls, eggs and hams; for recording 
on tickets, tags, and cards; for recording the various operations per¬ 
formed in railway signal-cabins, together with the times at which the 
respective operations are performed; and for recording the fluctuations 
of temperature in refrigerating chambers on board ship. Moreover, the 
hand-stamp has developed into machines for attaching to one's boots for 
marking characters in the form of tracks, for the training of boy scouts, 
and into a brobdingnagian stamp carried beneath a vehicle and intended 
for printing on roads, an appliance for which one can imagine a large 
utility, as a means for warning motorists of police traps, but which could 
only have an extremely limited sale owing to the objection of the 
authorities to the honest publication of the whereabouts of their 
ignominious souriciires. 
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LINE-JUSTIFYING MACHINES. 

“ Some of the methods proposed are spring and rubber spaces; 
corrugated or hollow spaces to be afterward crushed to proper size; 
selection of proper spaces by calculating devices after measurement of 
the line; cutting spaces from space timber after measurement or casting 
of the spaces based on measurement of line or calculation of its con¬ 
stituent units; progressive substitution of spaces until justification 
is secured; the use of wedges to operate the space-selecting mechanism, 
or type metal wedges driven through the line and the surplus broken or 
cut off; the method of inserting thin spaces until the line is justified 
or oversetting and subtracting them until the same result is achieved; 
and finally the latest proposition, to use em spaces and cut them down 
to the size desired after oversetting and measuring the line.” 

John S. Thompson. History of Composing Machines. 

Bourgeois No. 17 {Figgins). 

In dealing with the subject of self-spacing type, the difficulties met with 
in spacing out a line of composed matter have been already briefly dis¬ 
cussed, and perhaps there is no portion of the whole subject of the produc¬ 
tion of a printing-surface that has called forth more inventive ingenuity 
than the attempt to grapple with the mechanical line-justification of a 
composed line. 

The main difficulties may be summed up in the facts (i) that the 
number of spaces in the line is variable, and (2) that the amount of white 
to be divided amongst these spaces is also variable. 

Many inventors have endeavoured to effect line-justifying by the use 
of compressible spaces, but the difficulties have not been satisfactorily 
overcome. The compressible space should be capable of occupying the 
width of the em quad before compression and of being compressed to the 
thickness of the thick space. This should be possible without risk of 
throwing the sides of the adjacent type out of parallel, without lifting the 
type from their feet and without bending a character occurring singly, 
such as a or I, which may come between two spaces. Moreover, the space 
must not itself rise so as to interfere with the typographical surface. Some 
attempts to solve the problem of the compressible space are shown in 
figs. 321 to 323. 



LINE-JUSTIFYING MACHINES. 343 

In addition to these, spring-spaces of various kinds have been pro¬ 
posed, but there are difficulties in their application owing to the varying 
pressure to which they would be subjected according to the spacing of the 
line, and to the large range between the maximum and minimum widths 
required in practice. 

Other methods have been proposed such as (x) progressive insertion 
of thin spaces. In this method, thin spaces are inserted between the words 
or their equivalents, to the end of the line. This operation is repeated, 
if necessary several times, the final operation usually extending only over 
part of the line. (2) Spaces in the form of folding-wedges were proposed 
and tried, but had the disadvantage of requiring too much width between 
the words for practical purposes; they had the further disadvantage of 
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not giving the top of the spaces that uniform height which is necessary for 
stereotyping. (3) A form of multiple space arranged as a slug in gradu¬ 
ated thicknesses nicked nearly through so that there was sufficient strength 
in the metal for this to be inserted in the line, and yet leaving a section so 
weak that the sizes not required for completing the line-justification could be 
readily broken off, fig. 324, was invented by P. F. Cox in 1898. (4) A further 
method which has been used in conjunction with composing machines, but so 
far as the authors are aware has not been employed independently, consists 
in setting a line with temporary spaces, passing it through a measuring 
and calculating piece of mechanism and subsequently inserting spaces of the 
nearest appropriate thickness in place of the temporary spaces. In some 
of these machines the line is remeasured after each such space has been 
inserted, so as to avoid accumulation of the error caused by the differ¬ 
ence between the fractional width required and the fixed width available 
in the choice of spaces provided for insertion in the line. (5) Yet another 
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method is the one described in chapter XXIII of casting spaces of the 
appropriate width determined by the measuring and counting gear and 
inserting these spaces in the lme. 

In fact, so many ingenious devices have been evolved with a view to 
overcoming the difficulties of line-justification that it is not easy to imagine 
any new operation for effecting the purpose, except that of temporarily 
spacing the type and filling the interspaces left with a congealable fluid, a 
colloid substance such as gelatine, or with plaster of Paris or some similar 
composition introduced under pressure and allowed to harden when line- 
justification has been brought about. The authors do not recommend 
any of these methods as suitable for the requirements of the practical 



Various machines have been invented for carrying out line-justification, 
but with the exception of the machines which cut out spaces from hard¬ 
wood or metal and those which reduce spaces by saws or milling-cutters, all 
the methods employed are simply mechanical modifications of some of the 
methods already described. 

The first inventor to produce a working machine giving justification 
by the reduction in the one case of a specially cut-out space was F. A. 
Johnson. The reduction of the ordinary quads of commerce by means 
of milling-cutters is a salient feature of the Stringer line-justifying machine. 

The Stringer linerjustifying machine .—A machine invented a few 
years ago by H. Gilbert-Stringer is shown in fig. 315, plate XXIX, 
attached to the Wicks composing machine, and separately in fig. 325, 
plate XXXI. 

In this machine, within certain limits, a line of type as delivered by any 
suitable typesetting machine can be accurately line-justified. 
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The method adopted is to set em quads throughout the line in place 
of spaces, and subsequently to reduce these by milling to the correct 
width for equably spacing the line. As it is essential that the justified 
line should contain em quads in some places, for instance at the end of a 
sentence and at the beginning of a new paragraph, these must not go through 
the reducing process for line-justification. It is therefore necessary that 
two kinds of quads be used. Those which are intended to remain quads 
are of shoulder height, while those wliich are to be reduced may be of 
stereo height. The former are supplied by the depression of the quad-key 
on the typesetter, and the latter, or space-quads, by the depression of the 
space-key. 

Coupled to the space-key, by tappet action, is a rod which advances 
a bar step by step below one pair of folding-wedges for each space-quad 
set in the line in the automatic line-justifier. The line is composed into a 
measure longer than the finished line, which allows for the amount to be 
machined from the space-quads. Having composed a line in excess of the 
length required, the operator depresses a starting key and resumes compo¬ 
sition. The line-justifier, acting independently while he is so occupied, 
first transfers the excess of length of the line to the wedge-box, and when 
those wedges which are above the counting bar are driven home by vertically 
lifting the bar, and with it the long part of each folding-wedge, the amount 
by which the bar is lifted divides the difference of length by th§ number of 
spaces automatically and sets the milling-device for reducing the space-quads. 
The machine then operates by pushing the line of characters forward along 
a race which lias an opening at the side, provided for a reciprocating feeler. 
Any character having the requisite height stops the feeler, and is then 
pushed through by the pusher into the continuation of the race. When a 
space-quad occurs, the feeler passes overit-and the space-quad is then gripped 
between narrow jaws on its front and back edges in a slide and carried 
vertically down past a rapidly-revolving face-mill, the' depth of cut being 
proportional to the lift of the wedges of the measuring device. It is re¬ 
placed in the line by the automatic release of the jaws and the forward 
pressure of the next character. The gear which drives the feeler and 
pushing-plunger is thrown out during the- milling operation and comes 
into action again as soon as the milling is completed. When the com¬ 
posed line has been line-justified, it is automatically transferred to a 
galley. 

About 0'5 horse-power is required to run the line-justifying machine. 

Grant-Legros-Maw line-justifying machine, figs. 326 to 329.—A later 
machine of this class is a modification and improvement upon the one just 
mentioned. Invented in 1909 by the authors in conjunction with T. F. 
Maw, the complication of the older machine has been greatly-reduced; 
various practical improvements and an entirely original method of dealing 
with the line and reduceable spaces have been introduced. 

The complication of even the simplest of these machines is-such that 
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a better idea of one can be obtained from the patent specification than 
from any general description, however carefully written; the official 
abridgment is therefore given here. 

The specification relates to a machine “ in which the line is overset 
to a greater length than the justified line, and the spaces are reduced to 
the proper thickness by means of a milling-cutter. The justifying-spaces 
are so formed that they can be carried in the line of types with their lower 
ends considerably below the bottom of the type to facilitate the operation 
of the feeler which selects the spaces for removal. The projecting por¬ 
tions of the spaces also actuate a counting-mechanism for recording the 
number of spaces in the line, and set in operation the extractor-slide which 
removes the spaces for reduction. An overset-indicator is provided to show 



the limits between which the composition of the line must be terminated, 
and the overset is measured and is divided by a compound-lever arrange¬ 
ment among the spaces in the line. The line of types is fed into a type-race 
i, shown in plan in fig. 326, which may receive the types singly from the 
delivery-shoot of a setting-machine. The types are pushed to the left 
by a reciprocating plunger, the front end of the line being supported by 
a finger on a sliding rod which is connected by a cord to a weight. The 
spaces 50, fig. 327, are formed with a deep heel-nick 51 which engages a 
rule projecting from the bottom of the type-race so that the types rest 
at a higher level than the spaces. The spaces may be cut away at one or 
both sides for the same purpose. The overset-indicator consists of a fixed 
pointer, which is adjusted to a position corresponding to the end of a 
justified line, and a movable pointer, which, at each depression of the 
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space-key of the setting-machine, is advanced by ratchet mechanism through 
a distance equal to the maximum amount removable from a space. The 
composition of the line must therefore be stopped when the front end of 
the line is between the two pointers, an alarm sounding when the end of 
the line passes the fixed pointer. The line is now moved to the left by a 
feed-slide operated by hand, and operates in its passage a space-counter 
comprising star-wheels, which are rotated through one tooth by each space. 
The star-wheels are connected with an escapement which releases step-by- 
step a spring-pressed rack-bar 62, fig. 326, connected to a member 64, fig. 
328, carrying a series of stepped bars 65, which form part of the dividing- 
mechanism. The line is moved to the left until it strikes a measuring-jaw 
66, fig. 326, mounted on a sliding carriage D. The jaw 66 is thereby moved 
slightly to the left, and the finger which supports the front end of the line 



is withdrawn, and is pulled back to the right by the weight. The move¬ 
ment of the jaw 66 pushes down a measuring-wedge, whereby a clutch 
is closed and the measuring-mechanism is started. An adjustable jaw 122 
carried by an arm on the carriage D is moved down into the type-race 
behind the line, and a pinion, which is frictionally held against rotation 
and is carried by a lever pivoted on the carriage, is raised into gear with 
a travelling pitch-chain 92. The measuring-wedge is pushed up by a cam, 
and the line is clamped between the jaws 66, 122, a measuring-slide, which 
operates the dividing-mechanism, being simultaneously moved by the 
wedge through a distance depending on the amount by which the line is 
overset. The measuring-slide rocks a lever 150, fig. 328, which acts through 
a slide 153 upon a second lever 155 which adjusts a measuring-surface 
slide 159, fig. '326. The slide 153 is carried by a transversely-moving slide 
136, the position of which is determined by the stepped bars 65, and 
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therefore varies with the number of spaces in the line. The parts are so 
arranged that the final position of the slide 159 determines the amount to be 
removed from each space in order to justify the line. The measuring-slide 
is locked in position, and the carriage D is released and is moved to the left 
by the chain 92 until the first space enters the extractor-slide F. The 
extractor-slide consists of two fiat slides 163, 164 capable of slight re¬ 
lative movement and having between them an opening which forms a con¬ 
tinuation of the type-race 1. Between the slides is pivoted a trigger of 
which the top is engaged by the lower ends of the spaces. The movement 
of the trigger sets in action the driving-gear of the extractor-slide which 
carries the space out of the line and past a milling-cutter 196. The space 
is meanwhile moved laterally between the parts of the extractor-slide by 
a pusher into contact with the measuring-surface slide 159 so that it pro¬ 
jects from the extractor-slide by the amount which is to be removed by the 
cutter, after which it is clamped between the two parts of the slide. As the 
space is removed from the line, it is raised by an inclined ledge so that it 
is returned to the line at the same level as the types. After the return 
of the space, the line moves on until arrested by the next space when the 
operation is repeated. The milling-cutter is detachably secured to a 
spindle provided with spring-pressed thrust-bearings. The cutter may 
have two distinct sets of teeth, an outer set for roughing-down the space, 
and an inner set for finishing, and may be in one, two, or more pieces. At 
the end of its travel, the carriage D is locked in position opposite to a galley 
221 into which the line is pushed. The pinion on the carriage is then moved 
into gear with the lower part of the chain 92 whereby the carriage is re¬ 
turned to initial position. If a line is prevented from entering the galley, 
the pusher yields and the return of the carriage is prevented. The galley 
is inclined, to obviate the necessity for guard-rules, and may be adjustable 
in width by means of a movable side-piece 230 and wedges 228 operated 
by a screw. The lines are supported by a bar which is frictionally locked 
against one side of the galley by a spring. In a modification of the machine 
the measuring-surface bears against the space during its reduction by the 
milling-cutter. The type-race is made up of two parts, a fixed race 250, 
fig. 329, into which the line is fed from the setting-machine, and a movable 
race 251 winch can be moved by a hand-lever 252 into alinement with the 
fixed race. The movement of the hand-lever also causes the engagement 
of a clutch wliich starts the mechanism. . The line is embraced between 
two jaws 276, 277 mounted to slide on a bar carried by the movable 
race. A cord 264 attached to the jaw 277 passes round a pulley 279 
on the jaw 276 and is attached to a winding-drum. The jaws close on 
the line “which then moves to the left, operating in its passage the 
space-counting gear B. The right-hand jaw is arrested by a stop 286 
which is so adjusted that the jaw 277 moves a measuring-finger 292 
through a distance equal to the overset. A dividing-mechanism similar to 
that before described is thereby operated so that a measuring-surface 
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slide 300 is set. The race 251 is then moved back to initial position 
and the line is moved to the left by the cord 264 until the first space 
enters the extractor-slide F where it is arrested by a trigger as before, 
the winding-drum being now frictionally driven. The extractor-slide 
carries a plunger of which the projecting end strikes a bevelled part of 








CHAPTER XXI. 


DISTRIBUTING MACHINES. 

“The sad mechanic exercise.” 

Tennyson. In Memoriam. 

Originally matter, after it had been used for printing, was distributed by 
hand back into the cases. This simple method is followed in devices such 
as the Hattersley, in which the operator is required to read the matter in a 
manner similar to that adopted in hand distribution, but with the modifica¬ 
tion that, in this instance, the line of matter is inserted in a distributing- 
stick somewhat resembling a pistol, fig. 330. This is successively presented 
against teeth in a vertical plate forming a guide above the mouths of the 
various channels of the magazine which is secured to a frame. In pressing 
the distributing-stick into place, a bearing-slip on the under side which 
supports the type is pushed back to the appropriate distance and timed 
to allow the trigger action of the distributing-stick when pushed home 
by the operator to depress the end type into its place at the mouth of the 
channel. As the line has been read in advance by the operator and the 
order of the characters and sorts is known, the stick can be rapidly moved 
from place to place and the distribution effected quickly and accurately. 
This work in the case of the Hattersley machine is usually performed by 
girls, who attain a speed of up to 4000 ens per hour ; hence a set of Hattersley 
machines consists of two distributors to one composing machine. 

An example of another simple form of distribution is afforded by Clay 
and Rosenborg’s reversed composing machine, patented in 1840, the 
operator of which by reading the type as it passed along and touching 
corresponding keys of a keyboard caused the letters to be distributed into 
separate channels. These machines were for some time in commercial 
operation. 

A later machine, very similar in principle, is the Pulsometer distributing 
machine, fig. 331, plate XXXII. The galley containing the matter to be 
distributed is inclined at 45°, and slopes downwards towards the keyboard. 
The lowest line is raised into the receiving trough, where it is read by the 
operator and is distributed through shutters on a guide-plate inclined at 45° 
to the horizontal and at right angles to the galley. There are twenty-four 
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keys. fig. 286, p. 299, and each generally corresponds to a group of .three 
type which are selected so as to differ by at least d’oo8 inch in set width 
among themselves. The distribution of the three sorts of type is performed 
automatically by two bridge-pieces, arranged at different heights, which 
divert the character to the mouth of the corresponding tube, fig. 332. A 
brass follower is placed in each tube to keep the type upright; the type 
as they fall are pushed into tire tubes by a series of eccentrics, one to each 
tube, carried on a continuously-rotating shaft. 

The power required is stated to be about o'l horse-power. 

Automatic distributing machines perform the work by means of nicks 
cut on the back, and occasionally on both back and front, of the type. 
The type are nicked so that each sort dealt with by the distributor has a 
different combination. 

In the Empire automatic distributing machine, jig. 333, plate XXXII, 
which was in use for some years at the office of " The Times,” and subse¬ 
quently in the office of " The Hereford Times ”■—to the proprietors of which 
the authors are indebted for some of these data—the type were nicked on the 
back, fig. 334, by means of a planing machine with two sliding tool-holders. 
The setting of the tools could be effected rapidly by putting dowel pins into 
numbered holes in each slide. A table was provided with the machine 
giving the numbers of the holes to be used on each slide for each character. 
Actually the combinations in the nicking machine were arranged in a 
somewhat haphazard manner. Tire type in the distributing machine was 
automatically removed from the galley in a line and then pushed by a 
pusher, one character at a time, into a series of carriers. The carriers had 
a step-by-step motion and stopped consecutively in front of feelers which 
were formed to the counterpart of the nicks cut in the type. The fe.eler.-~ 
slides advanced against the type, and when a feeler fitted the nick com¬ 
bination it carried, both could move forward releasing the type from the 
carrier and thereby allowing the type to fall into the magazine of tubes. 
The machine distributed eighty-four sorts. 

The Thorne distributor, fig. 333, shows a method in which the nicks 
at the back of the type are utilized, by means of selecting wards, to effect the 
distributio'n of dead matter. In this machine the dead matter is filled into 
grooves in the Upper one of two coaxial cylinders, which in its intermittent 
movement of rotation carries the type round step by step till it brings any 
individual type over the particular wards in. the groove of the lower 
stationary cylinder that correspond with the nicks cut in the type. The 
lower stationary cylinder itself now forms the magazine of the Thorne 
composing machine. 

The, Dow automatic distributing machine, fig. 336, plate XXXIII, was 
designed and constructed by Alexander Dow to work in conjunction with Iris 
composing and line-justifying machine described later in this work (p. 364). 
The type for distribution by this machine, as. for other automatic dis¬ 
tributors, requires to be specially nicked. The dead-matter galley is capable 
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the galley of the distributor. The tubes for receiving the type are 
arranged in a plane slightly inclined to the vertical and disposed radially 
to a central revolving disk which supports on its periphery thirty-six type- 
carriers. As these are rotated past the distributing channel each carrier 
receives a single type and carries it round until it arrives opposite its 
proper channel. When a type, comes opposite the channel, which has wards 
corresponding to its nicies and is intended to receive it, it is pushed out of 
its carrier into the channel, the disk meanwhile rotating continuously. 
The mechanism is all positive in action and distributes at the rate of 30,000 
ens per hour. A safety-lock prevents the type from being broken during 
the operation of transference to the channel from the galley. An equipment 
of Dow machines consisting of two distributors operated by one man 
could supply sufficient type to keep about six Dow composing machines in 
regular work. 

In the opinion of the authors, without question- the best method of 
distribution is that proposed by Church and subsequently elaborated and 
carried out by Wicks on single type—a system which has been almost 
universally adopted in all modern typecasting and composing machines— 
namely, distribution through the melting-pot. 
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CHAPTER XXII. 


CASTING AND COMPOSING MACHINES. 

" GRAO GRAO ENCHE 0 PAPO A GALLINHA.” 

PORTUGUESE PROVERB. 

Long primer condensed sans seri/ (Stephenson, Blake &* Co.). 

An example of a machine of this dass, one that produces its line type by 
type, is to be found in that of Charles H. Westcott of Elizabeth, New 
Jersey, who, in 1871, originated a machine in which the type was cast as its 
keyboard was operated. The authors believe this to be the first compositor 
which combined typecasting and typesetting unit by unit. In this machine 
dies were mounted on levers or arms similar to those of an ordinary type¬ 
writer, and the depression of a key in the keyboard caused a corre¬ 
sponding matrix to be swung to the central point and damped before a pot 
of molten metal, from which a single type was cast. This operation was 
repeated at each stroke of the keys. 

According to J. S. Thompson, this machine of Westcott’s was exhibited 
at the Centennial Exposition at Philadelphia in the year 1876. 

A machine which followed the same lines and presented various im¬ 
provements upon that devised by Westcott was made in 1894 by Joseph 
C. Fowler, who provided typecasting arrangements which cast the type 
and deposited it directly into magazines from which it could be assembled 
in the usual manner. He had a mould for each type character and a matrix 
adjacent to it adapted to lock against the mould and receive the charge 
of metal from the metal-pot. After casting, the type were ejected into 
channels directly beneath them, keeping them always supplied. 

The Rotolype machine , fig. 337, plate XXXIV, the invention of F. 
Schimmel, is operated by a keyboard having 123 keys and producing 120 
characters. The matrices, one of which is shown in fig. 191, p. 226, are 
decagonal and arranged coaxially in a group of twelve to form a polygonal 
roller capable of both rotational and longitudinal movements in front of the 
mould-opening. Some four or five of these rollers are arranged in a vertical 
frame which runs in slides and permits any desired roller to be brought oppo¬ 
site to the mould. The rotational movement of the roller is stopped by one 
of ten pins on the end of the frame which enters a hole in the matrix-roller. 
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This stop arrests the rotational movement approximately, while the flats 
of the polygon give the exact rotational position ; the end-way movement 
is set approximately by levers regulated by twelve stops, and is set exactly 
by lugs on the frame above the matrix-roller, with which other lugs on 
the mould engage, thus setting the mould to the correct set width of 
character for the matrix presented to it. 

The mould in opening has a movement of the top half upwards and 
towards the left, freeing the type which is ejected by horizontal cylindrical 
pushers passing through holes in the fixed mould-body. The type is ejected 
into a galley which, when full, is rotated through go° into a vertical position. 

The operation of composing on the Scliimmel machine involves the 
presentation of a matrix to the mould for each key-depression, the casting 
of a type fi'om the matrix, and its ejection from the mould; after this 
the operation of setting another character can be commenced; the 
speed of the operator is therefore directly dependent on the speed at 
which the casting portion of the machine works. No provision is made for 
line-justification, but an indicator shows the amount of space required to 
complete the line, and spaces can be cast to approximate to this amount for 
subsequent use in the hand-justification of the line after the composition 
has been completed. The theory of the inventor is that as composed 
matter usually requires correction, and as justification involves a large 
amount of extra and complex machinery, it is considered unnecessary to 
provide this seeing that the line will probably require correction before 
going to press. 



CHAPTER XXIII. 


CASTING AND LINE-JUSTIFYING MACHINES. 

"Now in the setting of Space with Word, and Word 
with Space, there is Work that breaketh Bone at the 
Beginning, for they be Funded but few, and men’s Words 
do stand apart, lean and large, of divers Distance, and 
with Labour enow be they Brought truly into Lap with 
meet Measure of Line." 

Mirrour of Pryntyng. 

Long Primer Be Vinne italic (American Type Founders Co.). 

In chapter XVI, which deals with the classification of typecasting, 
composing, line-justifying and distributing machines, brief allusion has 
been made to machines of the class treated here. It must be obvious 
from the conditions implied in the classification that the operations per¬ 
formed by such machines must be confined to the measurement of the 
aggregate width to be filled by the spaces, the counting of the spaces in 
the line of type to be justified, the division of the aggregate width by the 
ascertained number of spaces, and the casting and inserting of this number 
of spaces of the desired width into their proper places in the line. 

It must be further noted that it is possible to use such a machine as 
an adjunct to a simple composing machine in the same manner as a simple 
line-justifying machine may be applied to the line-justification of matter 
independently composed. 

The McGrath casting and line-justifying machine. —P. H. McGrath of 
Randolph, Massachusetts, applied in 1891 for a patent granted in 1898, 
for performing the operation of line-justifying by measuring the total 
set width of the spaces required, dividing automatically by mechanism 
which adjusts a mould to the appropriate set width, and casting and in¬ 
serting the required spaces in place of temporary ones in the line. Such a 
machine could combine the advantages of the loose-type setter with the 
accuracy of length of line obtained by machines of the monotype class, 
and it would be possible to run the casting mechanism at a. comparatively 
slow speed. 

Though this idea has been set forth in patents, the authors have not 
been able to trace that any machine working on this principle has been 
actually constructed, though two other American inventors, F. A. Johnson 
and William Berri, have independently worked upon somewhat similar.lines. 
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CASTING AND DISTRIBUTING MACHINES. 

“ Void, ma foi, la chose en propre original.” 

Molibre. Sganarelle. 

Machines for combining the operations of casting and distributing type 
do not form a large class. The question of the automatic distribution 
of the product of the Wicks rotary typecaster was considered by the 
inventor of that machine, but the idea was abandoned by him as he was 
rightly of the opinion that the extra complication would prove more 
costly than the cheap girl-labour then available which could effect the 
distribution of the product of the Wicks machine for about one-third of 
a penny per xooo type. Under other conditions, however, mechanical 
distribution of the product of a casting machine may prove advantageous. 
The only machine which combines the operations of casting and distri¬ 
buting, known to the authors, is the one here described. 

The Bhisotype casting and distributing machine, fig. 338, plate XXXV, 
consists of a rectangular sliding block on the top of which L-shaped un¬ 
covered moulds, varying in number from ten up to sixty according to the 
size of the machine, are fixed in a line and provided with a sliding cover- 
plate which, when brought into position, completes the series of moulds. 
At one end of these moulds there are two plates fixed, to form a slot for 
the tang and for allowing the molten metal to enter, and there is a ridge 
to form a groove in the feet of the types. The opposite ends of the 
moulds are of course closed by matrices when in action—one for each mould 
—which are fixed in a row in a frame itself attached to the sliding cover- 
plate. Fingers F, figs. 339 to 341, are provided—one for each mould— 
on the lower side of the matrix-frame for extruding the types from the 
mould. Molten metal is supplied to these moulds from the metal-pot in the 
usual way. There is water-circulation through the mould-block and cover- 
plate for the more rapid cooling of the injected metal; the machine can 
be made m various sizes, in which case it will consist of one or more mould- 
blocks, each containing ten or a multiple of ten moulds and supplied 
from a single pump. Each mould casts a single type and is provided with 
projections to produce such nicks as may be desired in the type-body. 
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by a pressure device, is pushet 
the mouth of the metal-spout £ 
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After the cast has been made the mould-block is drawn backward 
from the metal-spout, the type tangs are broken off, and their removal 
leaves a groove in the foot of the type. This done, the matrices are 
released and the cover-plate raised sufficiently to clear the top of the 
moulds, after which the matrices are made to slide away from the face 
of the mould. The types are then extruded from the moulds on to a 
turning platform by means of the matrix-frame. The whole mould, 
including the platform, now travels horizontally away from the nozzle for 
a short distance, and during this time the matrix-frame with its fingers 
has moved vertically into a position which enables it to clear the top of 
the moulds. The platform also commences to rise into position to 
receive the type. The lower part of the mould containing the type 
continues to travel, leaving behind the cover-plate, fingers and matrices ; 
during this time the fingers have dropped into position ready to ex¬ 
tract the type and the platform has risen into the position ready to 
receive the type. Also the tang-slide has separated the tang from the 
type and dropped to allow the tang to fall away. The mould-carriage 
now moves back to the nozzle, where pressure is applied by means of 
two balanced wedges to close the moulds which are now ready for the 
next casting. During this movement the type are extruded on to the 
platform by means of the fingers. The type are thence delivered first 
into the travelling chute and then into the fixed chute and assembled 
in separate channels on a tray, ready for making up into founts for hand- 
composition, or they are automatically distributed to the magazines of one 
or more composing machines for composition, or they may be assembled 
for putting up into founts. 

After the type has been ejected and the parts returned to position, the 
mould-block with the empty moulds is again ready for the cast of another 
set of types. All the movements of the above series are automatic and occur 
during a single revolution of the machine. Each mould is made up of two 
pieces, a set-piece, which also determines the body, and a wall-piece, fixed 
together to form an L-sliaped rectangular slot, varying according to 
the body or size of the particular type it is designed to cast. The mould- 
plate is so shaped as to form With the cover-plate a tapered slot in 
which the tang is cast, and through which the molten metal is forced. 
The matrices are of comparatively simple construction and may carry two 
different faces. It is stated that the ordinary Linotype matrices can be used 
with this machine. Each mould and each Bhisotype matrix are on a fixed 
unit system and are interchangeable to effect a change in type-body, or can 
be grouped together to form logotypes ; and quads of any length can be cast 
by the use of a plain block of the length required. Each mould occupies 
about a quarter of an inch for type up to 12-point, so that a row of ten 
moulds to cast ten single 12-point type is about two and a half inches 
.long. To effect a change from one body to another it is stated that all that 
is required in this machine is the mere substitution of one simple L-shaped 
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mould-piece for another, the cover-plate, being common to all moulds, re¬ 
maining undisturbed. The peculiar form of the Bhisotype moulds enables 
the operator to cast, side by side, type of varying bodies and set widths 
together with any logotypes within the capacity of the machine. A 
machine with only a few moulds, the authors are informed, can be made 
for the use of small printers. 

It is claimed that a standard-size machine consisting of sixty moulds 
carried on two mould-blocks will cast sixty single types at every revolution 
of the machine. This latter, working at a speed of forty revolutions per 
minute, casts about 2400 types per minute and automatically assembles 
them into lines for distribution as desired, either into the magazines of 
composing machines or into paged founts. 

This description is based on information furnished to the authors 
by the inventor. Prof. S. A. Bhisey, of Bombay. 

The types from this machine are stated to be of excellent quality, and 
the data given appear to show that the output is greater than that of any 
other typecaster known to the authors. 



CHAPTER XXV. 


COMPOSING AND LINE-JUSTIFYING MACHINES. 


‘ ‘ If I justify myself, mine own mouth 
shall condemn me: if I say, I am perfect, 
it shall also prove me perverse/' 

Job. 

Pica typewriter (Mart). 


The invention of the Mackie composing machine by Dr. Alexander Mackie 
of Warrington was made in 1867. Although the use of the Jacquard ribbon 
for composing had been proposed earlier, this appears to be the first machine 
in which automatic composition from a previously perforated ribbon was 
satisfactorily effected. In the earlier pattern of this machine the perfora¬ 
tions were made in the strip in fourteen rows giving 
ninety-one combinations taken two at a time. In 
the later model used in 1877 there were twenty-four 
type-receptacles each containing seven or eight sorts 
of type and spaces. Thirteen rows of perforations 
were made in the strip, but the central continu¬ 
ously perforated row was used as a guide, and, to 
obtain the larger number of combinations required 
for dealing with the greater number of sorts, com¬ 
binations of three holes at a time as well as of two 
holes at a time were used. A specimen of this strip 
is shown in fig. 342. 

A picture of the Mackie machine is impressed on 
the outside cover of each copy of the folio volumes 
of “ Lords and Commons,” a reprint of important 
speeches of both houses of Parliament, composed perforated strip. 
upon the Mackie composing machine. Compressible spaces were used to 
effect line-justification. 

The Empire composing and line-justifying machine .—A later form of 
the simple composing machine which has already been described in its 
particular class, dealt with in chapter XIX, is the Empire composing and 
363 











TYPOGRAPHICAL PRINTING-SURFACES. 


364 

line-justifying machine which, though in other respects very similar to its 
predecessor, is combined with an automatic line-justifying appliance, 
invented in 1894 by Frank McClintock. The principle on which this line- 
justifier works has formed the subject of further inventions by F. B. 
Converse and later by J. D. Chalfant. The type are contained in three 
cases, each of about thirty channels, which are carried on cradles with glass 
fronts. The cradles can be placed horizontally for receiving the cases 
and then turned vertically with the face of the type to the front so 
as to be visible through the glass. The arrangement of guide-plate, 
pendulum-check and ^type-race is very similar to that of the Kastenbein 
compositor. Tapered space-bars are used temporarily in composing, 
and are put into position by the space-key. When the line is nearly 
completed a bell warns the operator, and he either completes the 
word or divides it. The temporary space-bars are then driven home 
to expand the line to the proper measure. The bars are arranged to 
correspond to six different set widths of spaces, namely, o - 25, o - 375, o'5, 
0-625, 075, and 0-875 of the body. The distance that the space-bar pro¬ 
jects decides the width of space supplied; the machine supplies a space 
not greater than the setting, and at the same time withdraws the space-bar. 
After each operation of inserting a space, the remaining space-bars are 
driven home, so that the final maximum possible error is 0-125 of the body. 
This is a considerably larger error than that usually obtained in spacing 
by hand, in which the limit of accuracy attainable in the most favourable 
circumstances is given by the product of the fractions of the body repre¬ 
sented by the thin, middle, and thick spaces : 1 XjXj=jo of the body. 

The Dow composing and line-justifying machine, fig. 343, plate XXXVI, 
is an invention of Alexander Dow,.of New York City, the son of Lorenzo 
Dow, of Boston, Mass., who was also a clever inventor and mechanic. 
This machine was invented in 1896 and came under the notice of one 
of the authors in New York in 1901, at which time it was doing excellent 
work. The Dow composing machine is an extremely ingenious piece of 
mechanism. It occupies about 17 square feet of floor-space, stands over 
6 feet high, and weighs about 2000 pounds. The type-magazine, on 
account of its weight, is divided into two parts for greater ease in 
handling, particularly when it is desired to change from one face to 
another. The machine is capable of composing all sizes of type from 
5-point to 12-point. The type lie with their faces towards the operator 
and with the set vertical in channels which are 4 feet in length and afford 
a large capacity for type ; this is still further increased by the duplication 
of the channels most used. Thus there are four channels for quadrats, 
three for e and two each for t, o, h, n, and a. Moreover, it is possible 
to refill any channel by means of a type-grab which can be used by hand 
to take a charge of type from the corresponding distributor-channel. 

As in the Paige compositor, the movements are effected from a cam¬ 
shaft at the back of the machine, but with the difference that the type 
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are placed in the channels with the set-dimension vertical. The hack view 
of the machine, fig. 344, plate XXXVII, shows the arrangement of the 
cam-mechanism, while fig. 345, plate XXXVIII, shows the line in process 
of composition into the stick in its vertical position; fig. 346, plate 
XXXVIII, shows the stick rotated to its horizontal position ready for the 
ejection of the type on to the bridge; and in this position, fig. 347, 
plate XXXVIII, it is line-justified. 

In the Dow composing and line-justifying machine the type is released 
by positive action, and the touching of the keys, which are only depressed 
about a tenth of an inch, merely serves to set in motion certain releas¬ 
ing mechanisms. As in other key-released, power-driven keyboards the 
keeping of a key depressed fills the line with the corresponding character or 
with quads ; in this instance it does so at the rate of ten per second. An 
average of 12,000 ens per hour is stated to be obtainable from the keyboard. 
The types are ejected into a raceway, and rapidly-reciprocating type-drivers 
traversing this raceway push the ejected types to a central channel where 
another blade, synchronized with the drivers, pushes them down into the 
assembling-stick which occupies a vertical position during the composition 
of the line. As the types are assembled, temporary type-ldgli brass spaces 
are brought into place between the words. When the line is complete the 
depression of a line-key causes the stick to make a half-turn about a hori¬ 
zontal axis and the types are ejected on to a second raceway, where the line 
is automatically measured and the exact total amount it requires for com¬ 
plete justification is registered by the calculating device which has already 
registered the number of times the space-key was depressed in com¬ 
posing the line. The registered shortage is thereupon divided by the 
registered number of spaces in the line, and the quotient obtained by the 
machine is the proper thickness for those spaces which, if inserted between 
the words, will accurately justify the line. If the calculation shows that 
no even division of the ten available spaces will exactly justify the line, 
the mechanism will select a combination of these spaces that will do so, 
and will place them between the words. Thus if the shortage on a line 
is equal to 0-350 inch and there are eight spaces in the line, the machine 
may select five spaces each 0-040 inch thick, and three spaces each 0-050 
inch thick, and the aggregate of these will equal the amount required. 
The line is then separated word by word, the temporary brass spaces are 
removed and returned to the magazine and the proper justifying spaces, 
brought from the space-magazine, are deposited after each word respec¬ 
tively as the word advances in turn to the galley, where the line is 
delivered either leaded or solid as may be desired. This automatic line 
justifying apparatus is really the most ingenious part of the Dow 
machine, and it is not interfered with by changes in the measure of 
the line. 

It is further claimed for the Dow machine that, as positive mechanical 
movements are employed throughout, it. is possible to operate the machine 
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with type in any condition, moist, oily, or dirty. As the type does not fall 
the face is not subjected to risk of injury or to heavy wear and tear. The 
mechanical arrangements and speed of drive admit of possible composition 
at the rate of 24,000 ens per hour, so that there is no risk of the speed of 
the operator exceeding that of the •machine. -The authors are not aware 
if this machine has made any great commercial advance, but at the 
commencement of the century, regarded as a piece of mechanism, it was 
certainly quite in the front rank of composing and line-justifying 
machines. 



CHAPTER XXVI. 


COMPOSING AND DISTRIBUTING MACHINES. 

"Their office was to distribute." Nehemiah. 

Long primer iUian [Reed). 

In its earlier forms the Thorne machine did not line-justify the type, but 
in a later form it was combined with an automatic line-justifier. It is 
here, therefore, regarded simply as a composing and distributing machine. 

The Thorne machine, fig. 348, plate XXXIX, is not an experimental 
machine in so far as it is an automatic distributor and setter, apart from 
the line-justifier, which latter, as stated above, is a later addition, The 
machine, taken as a distributing and setting machine setting up into line, 
in a galley, has been manufactured for many years and is the oldest 
machine of its kind on the market in the United States, where it is stated 
to be still in use in many places for small country newspapers. 

In the early fotm of the Thorne machine there are two coaxial vertical 
cylinders having radial channels to receive the type. The upper cylinder 
is charged with matter for distributing without special preparation except 
that, as in the Empire machine, the type are specially nicked in the back 
with a different combination for each character. The channels in the top 
cylinder are plain without any projections, as shown in fig. 335, p. 353. The 
channels in the lower cylinder, on the other hand, bear the combinations 
of raised wards corresponding to the nicks at the back of each individual 
character. The lower cylinder remains stationary, and the upper revolves 
with a step-by-step movement, and pauses when the grooves are in aline- 
ment. When the wards in the lower cylinder channel agree with the nicks 
in a type above it the latter descends, and is available in due course for 
composition. The composition is effected by ejecting the lowest type, 
from the channel in the lower cylinder corresponding to the key depressed, 
on to a revolving circular disk. The type are brought round by the disk 
to the point of delivery, where they are received on a belt and thence travel 
to the receiving race. 

In a later form of the Thorne machine, referred to 'above, and known 
as the Simplex, shown in fig. 349, plate XXXIX, line-justifying was 
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added, and this line-justifying mechanism comprised a summing device, 
which registered the total set of the line, and a registering device for the 
number of spaces. There were four set widths of spaces, and the justi¬ 
fication took account of any tendency to under or over space the line as in 
the Empire composing and line-justifying machine ; but owing to the 
smaller number of sizes available, the result was not even so close an 
approximation as in the case of the Empire composing machine in com¬ 
bination with the MacClintock line-justifier. 

In a still later form of the Thorne machine, which may be considered 
as an early form of the Unitype, the design was modified so as to make the 
delivery of the type positive, with a view to permitting the attachment 
of a line-justifying machine. The construction of the machine may be 
briefly described as follows :— 

There were two cylinders each having ninety-six longitudinal grooves 
or channels similar to those already described. The upper cylinder, known 
as the distributor, had plain channels, while the channels in the lower 
cylinder, known as the stationary cylinder, were fitted with wards to corre¬ 
spond to each character. The lower end of the stationary cylinder was 
formed as a hoEow cone for receiving the type when liberated from the 
respective channels corresponding to each character. The distributor was 
turned step by step by a worm-gear which permitted a dwell, whenever 
the channels in the two cylinders came into alinement, for a period sufficient 
to enable the bottom characters in the distributor channels to drop into 
those of the stationary cylinder, which occurred when the wards in the 
channel, usuaEy five in number, corresponded with the special nicks in the 
back of the type. 

When the distributor channel in the upper cylinder was emptied, a 
whole fine of characters was pushed into it for distribution. By this means 
the distributor was kept continuously at work sorting characters into their 
respective channels so that the channels in the lower or stationary cylinder 
were kept supphed. 

A stationary shaft in the centre of the machine carried the distributor as 
weU as the stationary cylinder with its attached cone. A cam running on 
this shaft revolved at three hundred revolutions per minute within the 
cone; the function of this cam was to carry a plunger up and down as 
foUows. When the key corresponding to a character was depressed, a 
catch was released aUowing the plunger to engage with the revolving cam. 
The plunger in rising caused the corresponding bottom character in the 
stationary cyhnder to be ejected, the character faUing by gravity down the 
surface of the hoUow cone in a groove ; whEe the character was dropping, 
the plunger descended more rapidly, in a tenth of a second, and pusfTed the 
character, which had previously remained at the bottom of the cone from 
the last preceding operation, into a circular channel or raceway by a 
positive action. A revolving sweep, cleared this channel or raceway and 
1 picked up any character that might be there. The sweep was met by a 
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packer, fig. 350, which in turn picked the cliaracter from the sweep and 
pushed it towards the galley. 

The keyboard, like that of the Wicks composing machine and several 
others, was so arranged that combinations or chords could be struck, such 
as and, of, tion; this was effected by arranging the 
characters so that they fell into the channel in their 
correct relative position, the sweep and packer pick¬ 
ing up the combination instead of a single character. 

The sweep revolved at the same speed as the cam, 
namely, three hundred revolutions per minute, so 
that it was difficult to strike the keys quicker 
than the machine could deliver, one-fifth of a second 
being available for each character : a speed of 10,000 
ens per hour is stated to have been obtained quite 
easily. The striking of combinations or chords has 
not, however, been approved by the operators in 
practice for the reason that the time saved in strik¬ 
ing the combination the, for instance, over that 
occupied in striking the three characters t, h, e, 
singly, is small as compared with that which is lost in rectifying the errors 
liable to be introduced by striking the keys simultaneously as a chord. 

In connexion with this machine the line-justifier of Johnson has recently 
been tested. This justifying machine is similar in principle to the Stringer 
and Grant-Legros-Maw justifiers elsewhere described in this work, but 
instead of acting on the ordinary commercial em quad, the spaces for in¬ 
sertion in the fine are prepared by being cut off with a saw from a suitable 
bar or slug of type-metal. The machine is so designed that should the 
space break before it has entered its place in the line, a second similar space 
is cut off and pushed into place. This method facilitates distribution of 
the spaces by remelting. Experiments previously made with compressible 
spaces had shown that considerable difficulty arose in the distribution of 
these spaces, and this appears to have been an important factor in the 
selection of the Johnson method of justification. 

A serious difficulty with the Thome machine or any other machine 
that sets up and line-justifies individual lines of type is the fact that thin 
characters such as i and t break easily when cast in hard type-metal, and 
are even more liable to fracture when they are specially nicked at the back 
for automatic distribution, and this breakage is likely to occur both in 
distribution and in line-justifying. When any such breakage occurs time 
is wasted in replacing the letter and this reduces the efficiency from the 
output point of view. 

In its still later form the Thorne machine is manufactured by the Uni¬ 
type Company of Brooklyn, New York, and is generally known as the 
Uni type. The Thorne machine patents for England were acquired by the 
Linotype Company after the machine had been worked here commercially 
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for some nine to ten years, and had performed successful work on several 
leading newspapers among which may be cited the “Manchester Guardian” 
(some 18 machines), the “Bradford Observer ” (8 machines) and the “ Sports¬ 
man,” London (8 machines). At the latter office^ an average speed of 
io.ooo ens per hour, maintained for a -week, was obtained on two of these 
machines. 

The body of the Unitype, figs. 331 and 352, plate XL, of which 
machine the Thorne composing machine was the prototype or forerunner, 
consists of two cylinders having a common axis, one being placed above 
and rotating upon the other. In both these cylinders, and extending 
vertically for their full length, are ninety parallel channels. The channels 
in the lower cylinder form the magazine into which type is distributed 
from the channels of the upper cylinder and is stored for resetting. These 
channels are slightly wider than the body of the type which the machine 
is constructed to set. 

On the forward side of each channel in the lower cylinder, a series of 
steel strips are inserted and project partially across it. They are called 
wards, as they have the same functions as the wards of a lock. The 
combination of wards in each particular channel differs from that in all 
other channels. Each type-character is given a combination of nicks 
corresponding to the combination of wards in one particular channel, so 
that it can enter this channel a#ld ..this channel only. The central ward 
extends nearly the full length of-the channel and is cut off just short enough 
to permit one type to be pushed out at the bottom when the proper key is 
touched. 

The channels of the upper cylinder have no wards, so that lines con¬ 
taining all characters will enter any channel in this cylinder. In each 
distributor channel there is a sliding weight, the function of which is to 
press down lightly on the line of dead type contained in the channel and 
make the bottom type drop quickly when it comes to its proper channel 
in the lower cylinder. The weight is lifted when a channel is to be loaded, 
the line of dead type is inserted in the channel, and the weight is lowered 
again on top of the line ; all these actions are automatic. 

As the channels of the upper cylinder are supplied with lines of dead 
type, the cylinder is rotated step by step, bringing each channel in turn 
directly over each channel in the lower cylinder. At each step or move¬ 
ment of the distributor, the bottom type in each of its channels is tested 
on the wards of the channels of the lower cylinder. Any bottom type 
having a combination of nicks which matches the combination of wards in 
the channel over which it stops, drops down into its channel, while those 
type which differ in combination rest on the top of the wards, though in turn 
dropping when the rotation of the cylinder brings them to their respective 
channels. As the distributor can supply type much faster than operators 
can set it, it is not necessary to keep it working all the time. 

The mechanism with which these results are accomplished is accurately 
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made, and precision of movement is obtained by using a cam to 
operate the step-by-step movement of the revolving cylinder. This cam 
revolves on a horizontal shaft supported by a cross-head on the top of the 
machine, which in its turn is firmly attached to a rigid vertical stationary 
main shaft extending through both cylinders. Motion is imparted to the 
cam by shafting and gears, which connect with the main driving shaft of 
the machine placed beneath the lower cylinder. The cam thrusts against 
rolls which bear on pins driven solidly into the top of the cylinder. These 
rolls, forty-five in number, form a circle about four inches less in diameter 
than the cylinder. As there are just half as many rolls as there are channels, 
each revolution of the cam gives the cylinder two forward thrusts, moving 
it each time a distance equalling the distance between the channels. The 
rolls are shaped to conform to the shape of the cam, and revolve on their 
bearing-pins when the cam thrusts against them, thus preventing friction 
and wear on the cam. Means are provided for adjusting the cam when 
necessary. 

Should anything prevent the type from dropping freely from the upper 
to the lower cylinder, or if a channel in the lower cylinder fills up, or if the 
forward movement of the distributor is stopped or blocked by any cause, 
an automatic clutch acts instantly, releasing the pressure of the cam, thus 
stopping the driving mechanism and preventing injury to the machine or type. 
The cylinder cannot be moved forward again until the cause of the block 
has been removed. The clutch requires no attention from the operator. 

The mechanism for loading the channels of the distributing cylinder 
with lines of dead type is attached to an upright, the upper end of which 
is fastened to the cross-head and the lower end to one of the lugs which 
extend upward on the base of the machine to support the cylinders. The 
shaft that actuates the loader is connected with the shaft of the cam that 
moves the cylinder so that the two work in unison. A bracket on the 
loader serves as a shelf on which the galley of dead type for distribution 

The working parts of the loading mechanism consist of an arm which 
lifts the weights in the channels of the distributing cylinder; a plunger 
that pushes a line of dead matter into the channel when the weight is 
raised; and a trigger device which causes these parts to act whenever an 
empty channel reaches the loading point as the distributing cylinder rotates. 
These parts are all driven by a single shaft situated beneath the loader, 
this shaft in turn being driven by a vertical shaft that extends up from the 
main driving shaft beneath the cylinder. This vertical shaft also imparts 
motion to the distributor cam-shaft on the cross-head. 

A galley of dead type is placed in position on the loader bracket, with 
the type facing outward, and the distributing cylinder is started rotating. 
When an empty channel in the cylinder approaches the loading point, a 
projecting lug on the top of the sliding weight in that channel trips the 
trigger on the loader, thereby releasing a spring and starting the loader; 
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the lifter arm raises the sliding weight high enough to allow a line of 
dead type to enter the channel beneath the weight; and the plunger 
then moves forward, pushing a line of dead type from the end of the 
galley into the channel. The continuing movement of the loading 
mechanism then returns the plunger and the lifter arm to their position of 
rest. As the lifter arm lowers, it leaves the sliding weight resting on top 
of the line just loaded into the channel. The pressure of the weight holds 
the line in the channel and accelerates the dropping of the type when a 
character reaches its channel in the lower cylinder. As the plunger with¬ 
draws, the column of dead type in the galley is moved forward, bringing 
the succeeding line into position for loading into the next empty channel. 

The instant that the sliding weight is raised by the lifter arm the trigger 
is released and then returns to its position of rest, simultaneously setting 
in position a connected part which stops the loader when it has' completed 
the work of loading the line of dead type into the channel, and the loader 
then remains stationary until the continued rotation of the cylinder brings 
the projecting lug on the sliding weight in another entirely empty channel 
into contact with the trigger. The various movements of the loading 
mechanism are performed in the intervals between the steps or forward 
movements of the cylinder, so that loading and distributing proceed simul¬ 
taneously. The loader acts quietly, and its parts are so constructed that 
the type is not subjected to strain or injury. 

If leaded matter is being distributed the plunger is adjusted, by a very 
simple arrangement, to remove the leads ; as it recedes after having carried 
a line of type into the distributor channel, the plunger withdraws the lead 
which follows that line and drops it into a box situated below the loader. 
As they drop into the lead-box the leads pile themselves up in proper 
order for use. The distributing cylinder is not delayed by loading, but 
rotates at its normal speed. 

The lower-case letters and other characters most frequently used are 
located in channels in the lower cylinder directly in front of the operator, 
and as they become filled or emptied, the operator stops or starts the dis¬ 
tributor by pressing a button. When the dead-type galley becomes empty 
it is removed, and a full galley of leaded or solid matter is substituted. 

The sorts distribute into the channels of the lower cylinder in about the 
proportion needed by the operator. This depends to some extent upon 
the character of the matter which is being set and distributed; so pro¬ 
vision is made for removing from their channels in the lower cylinder any 
sorts which distribute faster than is required, or for replenishing the supply 
of those which do not distribute rapidly enough. 

The machine distributes and sets matter up to 30 pica ems (5 inches) 
in width and the method by which the setting is effected is as follows. 

The plungers, operated by depressing the keys, eject the type on to the 
flat upper surface of a rapidly revolving disk which encircles the bottom 
of the cylinder, its upper surface being on a level with the bottom of the 
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channels, and having a projecting vertical rim on its outer edge to keep 
the type on the disk. This disk carries the types round to the right-hand 
side of the machine, where a switch raises them between the flanges of a 
vertical revolving wheel; the flanges of this wheel, immediately above 
the disk, are held just far enough apart to enable type to pass between 
them freely, but as the wheel continues its revolution, the flanges close 
together, gripping any type which has run between them, and carry the 
type in a vertical position to a point about three inches above the surface 
of the disk. Here the types are released from contact with the flanges, and 
pass between two rapidly revolving rolls that carry them forward, on their 
feet, to a channel or type-way leading across the front of the machine, 
where they are line-justified by hand and divided. 

The lifting wheel picks up type as fast as they are guided between 
its flanges by the switch, regardless of whether they reach this point at 
regular intervals or not; if the type should arrive at this point in a con¬ 
tinuous stream, the head of each type pressing against the foot of its pre¬ 
decessor, the wheel would pick them up one after the other without delay, 
and is thus capable of raising hundreds of type each minute. The type then 
follow one another through the rolls, forming a long continuous line, which 
extends, in the type-way, clear across the back of the keyboard, the face 
of the type in this line being in convenient view and reach of the operator. 
If it should happen that two types arrive together at the point where they 
are deflected to the lifting wheel, the one nearest the cylinder is detained 
by a light spring until the one next to the rim of the disk has passed ; the 
detained type then slips away from the spring and follows to the wheel. 
This separation prevents the type from clogging. 

The Unitype occupies about 6 feet by 6 feet of floor-space, including 
room for the operator to work it. It weighs about 1500 pounds and takes 
about o'25 horse-power to drive it. It is stated to be capable of setting 
upwards of 4400 ens per hour with one operator, and this output can be 
considerably increased by the employment of a second operator assisting 
the first in line-justification and in recharging the loading-galley. 





CHAPTER XXVII. 


CASTING, COMPOSING, AND LINE-JUSTIFYING MACHINES. 

“ Is there anything whereof it may be said, See, this 
is new? it hath been already of old time, which was 
before us." Ecclesiastes. 


A casting, composing, and line-justifying machine is that called the Caslo- 
type, fig. 353, plate XLI, which was produced in igo2 by J. C. Fowler and 
J. C. Fowler, junior, of Baltimore, Md., U.S.A. In this machine a series 
of moulds were provided, the matrices being similar to those used in the 
Monoline machine. All the letters of a certain width were upon a single bar. 
The operation of one of the keyboard keys caused the corresponding matrix 
to be lowered to register with its mould and a single type to be cast. In 
the case of characters running from right to left on the keyboard, they could 
be operated at a single stroke, that is, a chord could be struck, and the 
several corresponding letters cast simultaneously, otherwise the casting 
mechanism was operated for the casting of a single type at each stroke 
of the keys. Soft-metal quads were used as spaces, the line was over¬ 
set and pressjtrfs was applied from the ends to bring the line within the 
limits of its proper measure. The completed line was afterwards passed 
between two trimming-knives which removed any metal protruding from 
the crushed spaces. It may be noticed that in this machine the use of 
quads as spaces, and the oversetting of the line are features common to 
the Stringer and Johnson line-justifiers, and similar methods are also used 
by the inventors of the Grant-Legros-Maw line-justifier. 

The series of moulds in the Castotypc has in it the basic idea, further 
extended in other typecasting machines, the Bhisotype for instance, of casting 
at will a variable number of type. 

Another machine of this order is that invented by B. A. Brooks of 
Brooklyn, New York, who in 1904 took out a patent for a machine which 
caused a duplicate type to be cast and deposited in the type-magazine 
whenever one was ejected in the course of composition. There was one 
mould and for each letter a corresponding matrix. In this machine 
also, certain characteristics of the Bhisey casting and distributing machine 
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were displayed. A measuring and calculating device computed the size oi 
spaces necessary to accomplish the justification of the line, and the casting 
mechanism then proceeded to produce and insert them into their places in 
the line. 

The idea, however, of multiplicity of moulds and corresponding matrices 
is a very old one. William Church in 1822 is stated to have constructed 
a typecaster in which the letters were cast and deposited in tubes ready 
for his composing machine at the rate of 75,000 type per hour, the object 
being, like that of later inventors such as Frederick Wicks, to cast new 
type instead of distributing dead matter. Church used a group of moulds 
with a matrix for each adapted to lock against its mould while type was 
being cast. A whole fount was cast at each operation. 

Joseph Mazzini’s patent of 1843 covered a machine for a similar pur¬ 
pose. Both of these patents were taken out in England and show how very 
old are often the latest novelties, so called. 

That these inventors were proceeding upon right lines, though perhaps, 
like many of their class, somewhat ahead of their generation, is proved 
by what is really the practical triumph of the system in the modern matrix- 
composing, line-justifying, and type or slug casting machines described in 
chapter XXIX. Whether these are Monotype, Dyotype, or Stringertype 
as representing the basic monotype differentiation; or Linotype, Monoline, 
Typograph, or Grantype, as representing the basic linotype differentia¬ 
tion ; all these machines distribute their product through the melting-pot. 
Church, Mazzini, Wicks, and those who believed with them, are fully 
justified by the best of all tests : the test of time, and the survival of the 
fittest. 



CHAPTER XXVIII. 

COMPOSING, LINE-JUSTIFYING, AND DISTRIBUTING 
MACHINES. 

" The application was filed In 1887 and was pending eight years, mainly owing 
to the work of examination by the Patent Office. One of the examiners died 
while the case was pending, another died insane, while the patent attorney who- 
originally prepared the case also died In an insane asylum." 

John S. Thompson. History of Composing Machines. 

Breaier condensed sans serif italic (Stephenson, Blake &- Ci>.). 

Two very interesting patents, machines constructed under which were 
capable of performing the entire cycle of operations of composing, line- 
justifying, and distributing, were that taken out by C. W. Felt in America 
in i860 (and in England in 1861), and that of J. W. Paige taken out in 
America in 1895. In many respects the earlier patent is the more re¬ 
markable for its curious anticipation of much that has followed. The 
Paige patent is perhaps, as far as size is concerned, the most voluminous 
ever taken out in the history of inventions. 

The Felt composing, line-justifying, and distributing machine. —Felt’s 
machine, fig. 354, is remarkable for containing, among other things, the 
earliest complete scheme for the use of a perforated record strip, though 
this method of control had been suggested at least a decade earlier; and 
he describes and illustrates a machine for producing this strip as a sub¬ 
sidiary part of his invention. Not only is the perforated record strip 
intended to be used alternatively as a method of composing, but also for 
effecting the distributing of the type when used in the reverse direction. 
The difficulty which would arise in the distribution of matter in which 
corrections had been made was apparently overlooked by this very thorough 
and capable inventor. The bell or indicator now long familiar on type¬ 
writers and other composing machines, is mentioned in this patent as the 
means of indicating when the line is nearly filled. The problem of con¬ 
veying a large supply of type to any channel that required it is provided 
for by arranging the type in a spiral line or column wound on a drum by 
means of a flexible band. This is only one of many original and remark¬ 
able ideas proposed by this inventor. 
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The Paige typesetter, or composing, line-justifying, and distributing 
machine. —The history of the Paige typesetting machine, which in its final 
form was named the Paige compositor after the inventor and patentee, is 
an interesting story of inventive and constructional evolution, several minds 
being concentrated upon the complex problem of distributing, setting 
and line-justifying movable type by positive, but controlled, mechanical 
action. 

The authors are indebted for their history of the Paige machine to 
the distinguished mechanical engineer, Charles E. Davis, who, at an 
early period in its progress, took over charge and control of the drawings 
and mechanical engineering work connected with it, and superintended 
its manufacture from the first stage of its development, down to the com¬ 
pletion and operation of ah the models and machines which were built. 
The description here given is in his own words. 

" J. W. Paige lived in Rochester, New York, and early in the seventies, 
while interested in the oil-fields, conceived the idea of a simple typesetter, 
and built his first machine to handle agate (5|-point) type: From the start, 
the method of handling the type, edge upon edge, as against the universally 
accepted method of side upon side, was adopted : in other words, the type 
was always in the order of hand-composition, the same as in the com¬ 
positor’s stick. [Evidently this statement can only refer to American 
practice as several of the earlier European machines handled their type in 
this manner.] 

“ At first no provision was made for distributing from the dead matter 
for resetting. The final arrangement of the keyboard for setting type 
by syllables and words [a plan conceived from the first] was the result of 
an analytical study of the language, covering all subjects, made by Charles 
G. Van Schuyver, a printer in the employ of Paige, and to his patient 
work all praise is due. The keyboard was so arranged that there was one, 
and only one, combination available for setting a word or syllable when 
reading from left to right. During the study of this portion of the problem 
four variations were tried; first 89 characters, then 141 characters, and 
then ng. Finally 109 was adopted as the number of the best practical 

“ Early in his work Paige discovered the necessity for a machine which 
would either distribute the dead matter or recast the type for his type¬ 
setting machine. At about this time, the Shanks typecasting machine, a 
very rapid power-actuated typecasting machine, was invented in England. 
Paige secured the American rights for this and imported two of these 
machines for use in connexion with his typesetter. 

" While Mr. Paige was working in Rochester, many others were studying 
the problem, notably J. M. Farnham, of Hartford, Conn., where the manu¬ 
facture of the Farnham typesetter was in progress, a gravity machine 
with converging channels using type side upon side. The Farnham 
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Typesetter Company was also developing the Thompson distributor with a 
view to its use for supplying the Farnham machine by distribution of 
dead matter. 

“ About 1877, Dr. George F. ITawley, President of the Farnham Type¬ 
setter Company, entered into a contract with Paige to use his typesetter and 
the Thompson distributor. 

“ The Farnham Typesetter Company had their own works in the building 
of the Colt’s Firearms Company, which were in charge of E. S. Pierce, as 
mechanical engineer and superintendent. A few months after the contract 
had been made with Paige, he produced a plan for a combined typesetting 
and distributing machine ; it was decided to build a machine upon the 
new lines, and to abandon the separate machines. The new machine was 
planned upon the lines of the Paige, and used the Thompson principle for 
forwarding the type for distribution to the common type-case to avoid the 
necessity of transference. The work progressed rather slowly, and not 
until about the close of 1878, was it possible to show anything tangible ; 
six characters were distributed from a temporary channel into the main 
type-case, and were set from the same case, thus demonstrating the possi¬ 
bility of the combined type-case. 

" It was shortly prior to this period. Pierce having resigned, that the 
services of Charles E. Davis were secured by those interested in the 

" Soon after the test of the principle of the combined machine, various 
defects in the plan of the mechanism developed, and it was necessary in 
order to accomplish successfully the desired results to redesign the machine, 
using only such parts of the mechanism as could be made to meet the 
required conditions, and it was at this time that the plan was adopted, and 
never departed from, of working always to figures on fully-dimensioned 
drawings. 

“ Some months after the completion of the test referred to, Samuel 
L. Clemens, better known as Mark Twain, first became interested in the 
machine through the purchase of stock in the Farnham Typesetter Com¬ 
pany, at the solicitation of Dwight Buell. It would be fruitless and tedious 
history to detail all the delays that followed due to limited capital and 
other causes. During the period which elapsed up to the time when the 
first combined machine was completed and used as a composing machine 
handling brevier type, operated by two men, one at the keyboard, and the 
other to justify the type. Dr. Geo. F. Hawley, William L. Matson, William 
Hammersley, Samuel Coit, William Gaylord, and many others were 
identified with the enterprise. It was a difficult task to interest new capital, 
for at this time no one believed it possible to line-justify automatically and 
mechanically a line of movable type. Delay occurred until Paige con¬ 
ceived the idea of a printing-telegraph, operated by his combined keyboard, 
to be used either with Morse or roman characters, as a quick means of 
raising money to enable the composing machine to be proceeded with. 
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Several of these printing-telegraph machines were built, Samuel Coit being 
largely instrumental in furnishing the money, and Clemens being also called 
in to assist in the matter. 

" It was while following the telegraph instrument that Clemens re¬ 
newed his interest in the composing machine, and quite a number of his 
MSS. were set up on the machine. While the work on the telegraph in¬ 
strument was in progress, Charles R. North, a skilled mechanic in the 
employ of Paige, invented an automatic justifier to work in combination 
with the Paige machine. After this matter had been presented to Clemens 
and a detailed estimate made at his request by experts from the Pratt 
and Whitney Company, covering the cost of building the first combined 
machine and its subsequent manufacture, he decided to undertake the 
responsibility for the construction of a new machine, combining North’s 
Justifier with the Paige Typesetter and Distributor; for this purpose he 
deposited the first royalties received by him from the publication of his 
wonderfully successful book ' Huckleberry Finn.’ 

“ With Whitmore as Clemens’s financial representative work was com¬ 
menced with Carl Grohmann, Chas. I. Earle and others as assistants in 
the engineering department; drawings were furnished to the Pratt and 
Whitney Company, and the machine was built at their works in Flower 
Street, Hartford, Conn., George A. Bates acting as their foreman. 

“ A grave error was made at this point which caused trouble later on ; 
many parts of the first combined machine were used in the construction of 
the new machine, with the result that when the machine was completed 
and in operation it contained features which prevented its use as a model 
upon which to base a plant for manufacturing. The machine as built at 
the Pratt and Whitney works, was, however, a successful machine in its 
operation, and demonstrated the possibilities of distributing movable type 
dead matter, and simultaneously setting, line-justifying, and assembling in 
column-form live matter on a single, power-driven, positive-action machine, 
operated by one man. 

" It was when this result had been achieved that Clemens said one 
day: ‘ We only need one more thing, a phonograph on the distributor to 

yell, “ Where in H-is the printer’s devil, I want more type.” ’ The late 

Dr. Thurston, the eminent mechanical engineer, said when he saw the 
machine in operation : 1 This is thought crystallized ; ’ and it was Theodore 
De Vinne of the Century Company who said, when somebody compared the 
Paige compositor to the Jacquard loom : * True, but the Paige compositor 
unravels any old fabric, and from it reweaves any new design which the 
imagination of man can conceive.’ 

“ Upon the completion of the Paige compositor at the works of the Pratt 
and Whitney Company, all the leading newspapers and publishing houses 
expressed their confidence in the project, and were ready to contract for its 
use. It was at this stage that George S. Mallory and Marshall H. Mallory 
undertook to finance the enterprise. The capital required was, however, 
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large and the reason the Paige compositor was never manufactured in 
quantity was due to the fact that at this time Paige, who controlled the 
patents, refused to part with a sufficient interest to induce other capitalists 
to invest the large amount required to conduct the business successfully, and 
was not attributable to any mechanical failure or defect in the machine. In 
this way three years were lost. It was during these three years that Philip 
T. Dodge assumed control of the Mergenthaler Linotype Company, and by a 
very successfully drawn contract with the newspapers and publishing houses, 
practically secured control of their composing rooms, and placed the Mer¬ 
genthaler Company in a position to set the price at which the Paige machine 
could be marketed. 

“ Finally, in 1892, Ward, Frink, and Kneval of New York formed the 
Compositor Company, and contracted with the Webster Manufacturing 
Company, of Chicago, to build the machines, and the first compositor and 
the enterprise were moved from Hartford to Chicago in that year. An 
addition to the Webster factory was built, and a force of draughtsmen and 
mechanics employed to redesign and build a model machine. 

“ Again there were delays owing to the lack of funds, and although every 
effort was put forth to complete the machine in time for exhibition at the 
World’s Fair, it was not ready, and late in the fall of 1893 work was stopped. 
Once more Clemens came into the breach, and through his influence Henry 
H. Rogers became interested, and the Regius Company was formed, a con¬ 
cern which subsequently became the Paige Compositor Company. Work 
was resumed and the machine carried to completion. When the Compositor 
Company went to Chicago, Mr. Scott, manager of the " Chicago Herald,” 
agreed to test the machine on the “ Herald.” In September, 1894, the com¬ 
positor was erected in the " Herald” office, and although it had not been 
tested on dead matter from which stereotype matrices had been made, a 
sixty days’ run was started on copy taken from the ‘ hook.’ For this test 
neither machinery nor repair tools were allowed to be erected. Any work 
that required to be done had to be taken to the company’s works two and a 
half miles away. During this test two or three radical changes were neces¬ 
sary, but even in the face of this handicap the Paige compositor, with all 
delays counted against it, delivered more corrected live matter to the im¬ 
posing stone, ready for the formes, per operator employed, than any one of 
the thirty-two Linotype machines which were in operation in the same com¬ 
posing department, although the latter had had several years’ use on news¬ 
paper work. This record may fairly claim never to have been equalled by 
any composing machine on its maiden trial; moreover, the composition 
which the compositor turned out was, in artistic merit, equal to the finest 
book-work ever set by hand. 

“ The Paige compositor has been pronounced by competent engineers 
to be the foremost example of cam mechanism ever produced in the United 
States, if not in the whole world, and to have performed by positive 
mechanical devices.the largest amount of brain labour ever undertaken. 







EXPLANATORY STATEMENT. 


The types were guided on the feet and always under a light tension from the top ; all the wearing parts were made 
easily interchangeable and readily replaceable. 

The machine was built with parts parallel to or at right angles with the plane of the table, and when this was placed on 
the feet the whole of the upper part of the machine was inclined 25 0 , so that the type channels leaned backwards 25° 
from the vertical and the tables sloped downwards to the back at 25” to the horizontal. This ensured that the type're¬ 
mained on their feet, that the heaviest pressure was towards the face of the type, and that the columns in the channels 
were prevented from buckling forward. 


a Dead matter; two or three co 
distributor galley, 
b Type line moved forward, 
c Type separated, 
d Type registered from the foot, 
e Broken type removed, 
f Wide type selected, 
g Spaces selected and forwarded 
h Type forwarded to the right. 


REFERENCES. 

i in the m Words measured and spaces determined. 

n Words kept separated and forwarded to the left, 
o Space-selecting plates. 

p Space registered by backward and forward movement from the 

q Space-case or magazine, 
r Spaces inserted between words. 

s Line formed and forwarded to the live-matter galley, 
t Leads inserted in live galley, i, 2, or 3 leads could be inserted 
before the line was pressed down into the galley, 
u Live-matter galley^ ^ tin h U d b li 

w Depressing plunger. 


It will be noted that the types were moved forward to the right and registered for distribution before being received in 
the magazine, whereas the spaces moved, after selection, to the left until received in their magazine. The characters, after 
being composed, moved to the left, but at a higher level than the distribution level, and the words, as moved to the left, 
were kept separated until the space of separation was filled by the proper selected spaces, after which the words with the 
selected spaces completed their travel to the left with the live matter. 

The spaces went through the same operation of separating, registering, removal of broken spaces, selection for 
distribution, and forwarding to their magazine channels as did the type, though the movement of the spaces was made in 
the direction opposite to that of the type. 
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“ Some conception of the problem may he had if we follow the various 
operations required to deliver a finished column of live matter. 

" After coming from the forme the dead matter was made up in the 
galleys for distribution. These galleys were inserted in the machine with¬ 
out a stop, and the top line was raised and advanced towards the front of 
the machine for the separation of the individual types. The type were 
then separated from the line by a mechanism, which handled them as 
though of equal width, though they were of every width and arrangement 
required in composition. When separated the type were raised a short 
distance, and a series of tests was automatically made to remove wide 
type, broken or cracked type, dirt or foreign matter of any kind, and 
to pass along into the distributing mechanism only such type as were 
perfect for resetting. Distribution was made possible by a series of nicks. 
Here again the greatest care was necessary so that no two different type 
had the same nicks, and that it was not possible for a type which 
had been broken in any way to cause a wrong distribution. All quads 
and spaces were so nicked that if reversed they would still distribute 
correctly. The selecting mechanism was so arranged that it,would detect 
two type that might become stuck together in stereotyping ; if they reached 
the body of the machine they were thrown out, and the distribution was 
automatically stopped until these type were removed. Whenever any 
particular magazine channel became full, the feed stopped automatically 
until the type had been set out of that channel, or until any excess of sorts 
in that channel had been removed by special pincers provided for that 
purpose. During the whole of the operation of distributing, the movement 
of the type progressed towards the right, and of the justifying spaces towards 
the left of the machine, and of both forward towards the operator, fig. 355. 

“ When the type in process of distribution was moved forward into the 
plane of the common type-case, a lifting mechanism removed the type 
from the end of the forwarding plunger, and lifted and placed it upon a 
supporting shelf at the bottom of the channel from which the type was 
taken in composing, so that it was possible in the machine to distribute a 
type into the magazine and set the same type out of the magazine during 
the same revolution of the cam-shaft. This distribution continued until 
any one channel became filled up by the insertion of some 200 characters, 
when a weight carried on top of the column of type in the channel came 
into contact with the mechanism which stopped the feed of the machine. 
The operator at tire keyboard could set out syllables and words into a 
race in which a collector operated for transferring the type set to the 
line of composition. During composition the movement of the type was 
again towards the front of the machine, but the subsequent movements 
were towards the left instead of towards the right. At this point the opera¬ 
tion of the automatic justification of the type commenced, the mechanical 
problem which the machine solved, being as follows: after adjustment to 
a predetermined length of line of composition, the machine automatically 
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measured the words and syllables as set up by the operator, added the sum 
of these measurements together, subtracted the sum from the length of 
the line required, divided the remainder by the number of words less one, 
and automatically selected a space, or a combination of spaces, for insertion 
in the line which would justify the line within the limit of 0x105 inch. 
When a word had been composed and delivered to the line by a collecting 
mechanism in the type raceway, a key was touched which caused another 
mechanism to operate positively in harmony with the remainder of the 
machine, and to move the word forward a sufficient distance to allow 
another word to follow: no spaces were inserted in the line at this stage. 
This process continued until the indicator showed the operator that the line 
in process of composition had reached a length which would not permit 
of the setting of another syllable or word. The operator then touched a 
key known as the line-key, and mechanism was brought into operation to 
send each of the words forward in harmony with the other words previously 
set in the line in such way that when the first word in the line passed the 
justifying-case—which was a duplicate in principle of the regular type-case, 
but located some distance to the left—the points of this mechanism acted 
as an automatic key for inserting in place the space or spaces which would 
justify the line. When the last word of the line passed the case no space 
was inserted, and a mechanism was automatically brought into play for 
moving the completed line forward ready for insertion into the live-matter 
galley. At this stage provision was made for automatically inserting one,. 
two, or three leads into the column of live matter, before the line of type, 
which had now been justified, was moved downward ; by this means it was 
possible for the operator at the keyboard to set either solid, single, double, 
or treble leaded matter at his discretion into the live-matter column. This 
live matter was placed in galleys ready for removal to the proof galley, 
and from thence, after correction, to the imposing stone. 

" One very important, in fact the most important element in connexion 
with this machine was what was termed the ' time-lock; ’ this was purely 
mechanical in construction, simple in formation, yet so designed that it 
was possible for the operator to finger the keyboard without regard to the 
beat of the machine while the positive mechanism of the machine would 
operate so as to perform all its various functions without interference one 
with the other, and without danger of knife-edge contacts or damage to 
the mechanisms. It is true that there were a large number of mechanisms 
in the machine, but the subject had been so carefully worked out and charted 
that even an operator who was not familiar with the machine, by simply 
looking at the degrees shown on the indicator dial, could, by reference to the 
chart, know exactly what mechanisms were in operation at that particular 
time, and so be able to locate accurately any difficulties that might have 
arisen, or which might have caused the machine to stop automatically; this 
it did whenever any undue strain was applied to any of the mechanisms. 

“ The speed of the machine shaft was 220 revolutions per minute. At 
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this speed it was possible to distribute approximately 7300 ems (13,000 
ens) of solid matter per hour, and it was possible for an expert operator to 
set up and justify over 9000 ems (18,000 ens) per hour, and 12,000 ems 
(24,000 ens) on rush matter; under these conditions, however, more frequent 
sorting of the case would be necessary, and provision was made for its easy 
accomplishment by the glass front of the case being spring-balanced, and 
so arranged that the removal of two screws, each turned one-half turn, 
would permit the case to be opened down to the bottom type. 

" After the completion of the test at the offices of the “ Chicago Herald,” 
the matter of the continuation of the manufacture was thoroughly discussed, 
and a report was made on the mechanical reliability of the machine, which 
was favourable in every way. At one time the Mergenthaler Linotype Com¬ 
pany had offered to exchange half-interests with the proprietors of the Paige 
machine, but Paige would not accept this offer. During the three years of 
delay the Mergenthaler Linotype Company had secured the field in such a 
way as to be able to fix the price of the Paige machine, and this caused the 
capitalists to come to the decision that money could be made faster in other 
channels than in the manufacture of the Paige machine. As a consequence, 
about two years later Philip T. Dodge purchased the patents and the two 
machines for the Mergenthaler Linotype Company, who loaned to the Cornell 
University the machine manufactured in Chicago and tested in the 
" Chicago Herald ” office, and to the Columbia University, in New York, the 
machine manufactured in Hartford by the Pratt and Whitney Company, and 
at these universities they now are." 

The Paige compositor, figs. 356 to 360, plates XLII to XLVI, used on 
the “ Chicago Herald ” test, was approximately eleven feet in length, three 
and one half feet wide, and six feet high, It weighed about 5000 pounds, and 
the power required was transmitted through a 1-inch round belt to a grooved 
pulley 14 inches in diameter; it consumed about 1 to J horse-power. It 
could be started and turned up to speed with one finger at a 7-inch leverage. 
It was specially designed for newspaper work, and used nonpareil type ; the 
distributing, setting, justifying, and leading mechanisms were adjustable to 
any width of column desired for newspaper or book work. 

Various statements have been, made in regard to the amount of money 
expended in the development of the Paige compositor. 

According to C. E. Davis, who was closely associated with the matter 
and who examined the accounts, the total expenditure did not exceed 
one million dollars. Davis believes that about eight hundred thousand 
dollars represents the actual expenditure on the engineering, experi¬ 
mental, production and patent work for all of the Paige machines manu¬ 
factured. 

The authors subjoin another description of the Paige compositor for 
which they are indebted to the good offices of Philip T. Dodge, Presi¬ 
dent of the Mergenthaler Linotype Company, who has had it abstracted 
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for them from a contemporary official booklet. The Paige machine is of 
such interest both mechanically and typographically that the authors 
think any repetition which may occur is excusable, and that the more 
personal description of the engineer responsible for its construction is well 
supplemented by the more prosaic information contained in the official 
account published by the Connecticut Company. 

“The Paige Compositor, using movable type and consequent perfect 
face, covers the whole problem in every detail, so that we claim for the 
machine, without fear of contradiction, that by no known method can a 
printing surface be produced which equals, or in fact approaches, in artistic 
merit, legibility, hair-line effects, perfection of justification, economy of 
space occupied by given amount of reading-matter, or speed and economy 
of composition, that produced by this machine. 

" The Paige Compositor really performs the entire work of the ' com¬ 
positor ’ at the * case ’ automatically, for while the machine does require 
a person to touch the keys which the copy to be printed calls for, as in a 
typewriter, the machine sets the type itself automatically and harmoniously 
with the action of the other parts of the machine, which, as a whole, acts 
as follows: When the type has been printed from and is ready to be 
distributed it is called ‘ dead matter.’ This ‘ dead matter,’ in column 
or page form, is taken to a Paige Compositor in a galley, as it is called, 
placed in position in the machine while the machine is running, and then 
the Compositor w'orks as follows : The machine separates one line from the 
top of the page or column, then separates each individual type from the 
line and puts it in position for the other operations of distribution. The 
machine then removes any type which may have been damaged in the press 
or stereotype, or turned bottom-side up, or end for end, by the hand com¬ 
positor in correcting or otherwise, takes the spaces used in justifying out 
of the line, distributes them into a separate case or channels provided for 
them, and distributes the types which remain into another case or channels, 
putting the spaces and types into the bottom of their individual channels 
which are slightly inclined back from a vertical position. Hie types are 
then built up one on another from the bottom. On top of the type in each 
channel is placed a piece of metal, and, when any one of the channels of 
type reach up to a certain fixed line in the case, the piece of metal is brought 
in contact with a bar which stops the feed of type from the galley, pre¬ 
venting an overflow of the case, no matter how careless an operator may be. 
Whenever a type is called for by the person who is operating the machine, 
from the channel which stopped the feed, the feed is automatically started 
and the distribution is resumed. 

“ At the same time that the distribution is in process the person operating 
the machine is causing the part which sets the type to forward the letters 
called for in the copy into the line of composition. That is to say, the 
machine is so constructed that it distributes and sets type at the same time, 
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and a type can be put into and taken out of any of the channels during the 

same revolution of the machine. 

“ We next come to the justification; and while this has been always 
considered impossible of mechanical accomplishment, its practicability 
will, we think, be clear to any one if considered on the mathematical side. 
Of course to make any number of things the same length one must start 
with some one length as a standard or unit. This unit can be made what¬ 
ever length the work to be done requires, as, for instance, the width of any 
book, page, or newspaper column. With this length known, the problem 
is simply this: Take the length of any number of words which are to com¬ 
pose a line and subtract their sum from the unit or standard, and the re¬ 
mainder will be the length which is to be filled out by spaces to separate 
the words of the line. It is clear that the number of spaces would be one 
less than the number of words in any line as no space is needed at the end 
of the line. Hence, if we divide the remainder, found as above, by one less 
than the number of words, we shall have for the quotient the amomit of 
space which, put between the words, will fill out the line and make it of 
standard length—or, in other words, justify the line. 

“ In the Paige Compositor the mathematical problem proposed above 
is automatically performed, and any one looking at the person operating 
the machine and following its automatic action incident thereto, would 
see type taken automatically from the case and assembled into column 
"form or ‘live’ matter; and the novel features which would fasten his 
attention and hold it to the end would come in order as follows :—- 

“ Observing that the person operating the machine touched words instead 
of letters would bring out the fact that the keyboard was a study of the 
living language as in every day use in all the various avenues of life, and 
that the man who spent ten years of his life on its arrangement had placed 
every key in its most valuable position in relation to every other letter, 
so that all the keys which go to make up common words and syllables hi 
constant use can be touched simultaneously, as one touches the chord on 
a piano, and maximum speed with minimum mental effort can be attained. 
It follows also that the type will be set out and delivered to the line of com¬ 
position by words, letters, or syllables as called for. 

“ Turning now to the type which has been started on its journey to the 
column, he sees the machine take the length of the first word, record it and 
move the word out of the way of the second word, already on its way to 
join the first; then it takes the length of the second and . adds it 
to the first, and moves the two words out of the way of the third, 
and continues this operation until there is no room left in the standard line 
for more words to come in, which fact is indicated to the person operating 
the machine by an indicator placed in the direct line of vision and by a bell 
which sounds when he has reached a point in advance of the place where 
the longest word in the language which cannot be divided would go into the 
standard line. If the next word in the copy is so long that the indicator 
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shows it will not go into the line, then a key, called the ‘ line-key ’ is 
touched, and those parts of the machine are put into position which auto¬ 
matically accomplish the operations required to complete the justification 
of the line, and the parts connected with the operation of the keyboard 
are returned to their normal or first positions ready for the commencement 
of work on another line. The machine having now the sum of the lengths 
of the words which compose the line, the next operation is for the machine 
to subtract the sum of the lengths of the words of the line from the standard 
line and divide the remainder by one less than the number of words in the 
line, and to put into position for later action certain parts of the machine 
(which can be seen by the observer) which will at the proper time in the 
action of the machine cause to be inserted between the words which com¬ 
pose the line, and which words are separated for that purpose, one or more 
spaces of such a character as the quotient obtained by the above division 
may require to make the line of standard length. When the last word 
which was set in any given line has passed the case which contains the 
spaces used in filling out the line, then another part of the machine, which 
has been put in position by the touching of the ‘ line-key,’ operates and 
takes the now completed line out to, and puts it down into, a ‘ galley ’ 
arranged to receive the 1 live-matter ’ column. When this ‘ galley ’ or 
column is filled, the action of putting in the last line locks all the keys, so 
that the mind of the person at the keyboard is free from any thought other 
than that connected directly with operating the keyboard or the copy to 
be composed. In connection with the ' live-matter ’ column the machine 
is provided with means for inserting, between the lines composing the 
column, ‘ leads ’ for purposes of display or emphasis, this part being also 
controlled from the keyboard (as called for by the copy) by means of a 
switching lever at the volition of the operator. It also keeps a record of 
the number of lines composed by the machine, so that when the number of 
‘ ems ’ which the standard line contains is known, the number of ‘ ems ’ 
set by the machine is found without taking duplicate proofs or any 
measurements whatever. 

" It will thus be seen that the Paige Compositor has in its plan and ful¬ 
filment canvassed the whole problem and covered the entire work of com¬ 
position. The machinery employed to do this work is of the most positive, 
substantial, and successful character known to mechanics, and is the result 
of twenty years and over of the most careful study—the strength, dura¬ 
bility, accessibility, and simplicity of parts having been points which have 
always ruled in determining what should be used to accomplish the results 
desired. The machine in no way limits the operator, the speed of com¬ 
position already obtained is from twelve to fifteen times that of the hand 
compositor. 

" It may be stated in brief that the Paige Compositor does the entire 
work of composition ; setting ordinary movable type with far greater speed, 
accuracy, and artistic effect, than has ever before been accomplished by 
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any method. It automatically distributes, and at the same time sets the 
type indicated by the operator, automatically spaces and justifies the 
matter, without mental effort on the part of the operator, places it in a 
galley ready for use on book or newspaper as desired, records the number 
of lines set, and leads the matter as and when required, and does-all this 
by the employment of positive mechanism. 

“ The machine is not to be confounded with any other machine, as it 
is entirely unique in design, principle, and method of working. 

" It is not a mere typesetting machine. It is a compositor in the truest 
sense of the word, as it performs simultaneously all the work of a human 
compositor.” 

Lest any wrong impression should be conveyed by the quotation at the 
head of this chapter, which refers to persons other than those who actually 
carried out the onerous work of preparing the Paige specifications, and 
lest it be thought that others had found the work too much for them, the 
authors wrote to David H. Fletcher of Chicago, the patent attorney who 
prepared the final specifications; his reply is of such interest that it is 
printed here in extenso. 

Chicago. April 6 th, 1913. 

" I am in receipt of your favour of March 25th, 1913, in which you make 
inquiry as to my connection with the Paige Type-setting and Justifying 
Machine. I have never seen Mr. Thompson’s History, but can readily 
imagine what was meant by the ‘ disastrous end ’ to which you refer. For¬ 
tunately, as you suggest, I am ‘ still alive,’ although the words : ‘ sufficient 
unto the day is the evil thereof,’ haunt me occasionally. 

“ I acted as Mr. Paige’s attorney and took out his three patents, although 
the first two applications were filed by another—their apparent compli¬ 
cations possibly having had something to do with the ‘ disastrous end.’ 

“ The first application, although embodying a number of essential 
principles, was of minor importance. The second, which included the 
typesetting and distributing features, was, however, very elaborate. - The 
patent issued thereon is known in the Patent Office as ' The Whale.’ This 
harmless leviathan, in its original proportions, greatly exceeded its present 
size. Its author evidently became lost in the wilderness of appalling details. 
With a view of severing the Gordian knot, he drew his specification like 
the sermon of an old-fashioned clergyman, with corresponding mystifying 
results. As a beginning, the machine was, regardless of construction, 
function or operation, divided into three ' Grand Divisions.’ Each division 
was in turn, divided into sub-divisions, and these again divided until the 
' Sixteenth sub-sub-Division ’ was reached. 

“ Paradoxical as it may seem, this clarifying treatment tended only to 
confuse the mind of the Patent Office Examiner who held that there was a 
multiplicity of inventions and division was accordingly required. An 
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appeal was taken from the examiner’s ruling. As an indication of the 
complications involved, it required thirty days for the Assistant Commis¬ 
sioner to read the specification in order to decide the question. 

“ It was at this stage that I was employed. The Office required a 
' working model ’ which could not be furnished. A compromise was finally 
made by having the Examiner come to Chicago, where, for a month he 
studied the working machine. In the meantime, disregarding all previous 
work, I rewrote the entire specification, in which process I eliminated forty 
of the two hundred and six sheets of drawings originally deemed necessary 
to illustrate the anatomy of this wonderful creation. The revision was 
accepted without question. 

“ The justifying application filed by me, although not quite so volu¬ 
minous in appearance, was in fact more complicated and subtle than the 
other. Every sheet of drawing was packed to the limit with detail; and, 
inasmuch as it was necessary to associate the operation of many detached 
mechanisms, some of which were in continuous operation while others were 
intermittent in varying degrees from minutes to months, the problem 
became somewhat involved. 

“ Eliminating the divisions and sub-divisions mentioned, the applications 
were accepted as embodying unitary inventions. 

" You ask ' if this work produced no ill effects upon my mind.’ Viewed 
from a purely human standpoint—yes ; viewed from the standpoint that 
the universe is not a blunder and that man is here for some great purpose— 
no. This extraordinary creation was both a triumph and a tragedy. Not¬ 
withstanding all of the trying experiences and disappointments associated 
with it, it was in many ways uplifting, broadening, and inspiring. In 
judging of it as an invention, I have tried to dismiss prejudice and to measure 
its merits with those of the great inventors of the world, and, as an auto¬ 
matic device, considering the character of the varying problems solved 
by it, I am of the opinion that it is the greatest thing of the kind that has 
been accomplished in all of the ages. Commercial failure as it was, for 
reasons which need not be mentioned, it was an intellectual miracle and its 
relation to men, as indicating the creative power of mind, is a suggestive 
verification of the prophecy that ‘ they shall become as Gods.’ 

“ If I have gone beyond the answer to your simple question, please 
treat it as * off the record,’ and disregard it. Trusting that I have not 
made myself tedious, and that I have shown no marked signs of that mental 
decay which would seem to be the natural corollary of the work in question, 
I remain, with best wishes for the success of your work. 

“ Yours sincerely, 

“ ( Signed) D. H. Ft.ETCHER.” 




CHAPTER XXIX. 


MATRIX-COMPOSING, LINE-JUSTIFYING, AND TYPE OR 
SLUG CASTING MACHINES. 


“ Individual types may be said to be essential to economical produc¬ 
tion of this class of printing [high-grade book-work], and the machine of 
the future will unquestionably be one which casts, sets and justifies 
single types in one machine and with but one attendant.” 

John S. Thompson. History of Composing Machitus. 


INTRODUCTORY. 

This dass, whose various representatives are of course all hot machines, 
is, historically speaking, comparatively modern, though at the speed at 
which progress, more especially commercial progress, moves to-day, several 
of its members have already grown up into middle age. The family may 
be broadly divided into two main branches, whose typical representative in 
the one instance is the Lanston Monotype, and in the other the Mergenthaler 
Linotype. Their characteristics in the case of the first mentioned, are the 
division of the composition and the casting into two processes, generally 
carried out by separate human supervision and separate machines, as 
opposed to the linotype class in which they are generally carried on simul¬ 
taneously or conjunctively by one machine and by a single human super¬ 
visor. A further characteristic, differentiating these two dasses, is the fact 
that in the first case every letter is cast successively as the final result of 
a series of operations, while in the other either the slug, the commonest 
product of the second class of machine, or the line of individual type in its 
latest development, is cast at a single operation of pouring or casting. This 
classification and these definitions may not be scientific, but speaking broadly 
and from a general commercial standpoint, they are believed by the authors 
to be sufficiently accurate to serve even in a text-book devoted to the subject' 
of typographical printing-surfaces. 

The only exceptions, so far as known to the authors, to the foregoing 
dassification—and was there ever a classification without its exceptions— 
are the Stringertype and the Grantype. The Stringertype, which is 
described later on in part I of this chapter, belongs strictly to the 
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monotype class of machines, for though the matrices are assembled as 
the result of operations and mechanisms almost identical with those of 
the linotype class, brought into action by a single operator on a single 
machine, the fundamental or casting portion of the machine is carried out 
on the monotype principle of casting each individual character separately 
as the culmination of a series of separate operations necessary for the 
casting of that character. 

The Grantype conforms to the broad general distinction governing 
the linotype class, the only difference being that the product is a line 
of justified loose type in the place of a slug bearing a justified line of 
characters in relief upon its upper surface, and it still retains the fundamental 
difference between the linotype and the monotype classes, namely, the 
casting of its whole line at a single operation of pouring, even though 
that line is composed of individual letters, spaces, and quads. 


PART I. 

MACHINES OF THE MONOTYPE CLASS ; CASTING THEIR TYPE SUCCESSIVELY 
TO FORM THEIR COMPLETED LINE. 

Buflirre jih, ito qejioBijKt onpaBjtHBaeTca a’iuiaMH, a ne 

Bipoio TOJIBKO? James ii. 24. 

Hussion, corns » [Monotype). 

The Monotype composing and casting machines .—These machines consist 
of two separate and quite distinct parts; firstly, the composing and line- 
justifying machine, figs. 361 to 363, plates XLVII and XLVIII, frequently 
called the keyboard; and secondly, the casting and setting machine, shown 
in fig. 364, plate XLVIII. 

The keyboard of the composing machine, as already shown, figs. 274 to 
276, pp. 292-3, is very much like that of a typewriter, but with a larger 
number of keys. The inverted comma and apostrophe are repeated in two 
set widths, to suit individual tastes, as some printers prefer more white. 

A ribbon of paper is fed through the machine, guided, as in the Wheat¬ 
stone telegraph perforated strip, by side perforations. The perforated 
ribbon was proposed at least as early as 1848, and was actually adopted 
by Mackie, of Warrington, in 1868, for his composing machine. The latter 
used fourteen rows of holes in combinations of two at a time, the available 
combinations being (14 X i3)/2= 91. 

In the original A, B, and C patterns of Monotype keyboard the arrange¬ 
ment, fig. 274, p. 292, corresponds to the arrangement of the matrices in the 
grid, fig. 371, p. 400; the two top rows of (red) keys, fig. 274, bearing numbers, 
fulfil the function of line-justifying described later. The right-hand vertical 
row of keys and the bottom horizontal row of keys each effect one perfora¬ 
tion only in the ribbon. The other keys each effect two perforations. Each 
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required for the line. This drum can be rotated up to a movable stop by 
depressing the upper of the two (green) keys on the extreme right of the B 
or C keyboards. The justifying-scale key is depressed when ready to justify, 
and causes the line-justifying scale to rotate until it stops with the correct 
number at the end of the pointer. The bell rings five ems before the com¬ 
pletion of the line; this is sufficient to ensure the acceptance or rejection 
of the longest indivisible word. The mechanism driving the drum stop, 
fig. 365, aggregates the total set of the letters on a scale like that of a type¬ 
writer, and enables the operator to see whether he will proceed with the 
space and the next word, or will divide the word, or complete the line at the 



end of the word. Having completed the setting of the line, he depresses 
the upper (green) key, fig. 274, p. 292, and then refers to the reading shown 
on the drum, which is of the form ?■ This reading gives the two (red) keys 
to be depressed in the top row and second row respectively; the reading 
corresponds to the settings of two differential wedges on the casting macliine 
which divide the surplus space, left on completing the line, amongst the 
whole of the spaces in the line. 

To enable different faces and different bodies to be cast from the same 
arrangement of matrix-grid two difficulties had to be overcome in the A, B 
and C keyboards:— 

r. The difference in set widths which exists in certain sorts between 
old-style, modern or other faces. 
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2. The increased or decreased set width which the sorts occupy as the 
body-sizes are varied, or when an extended or condensed face is required 

The first difficulty is overcome by designing the old-style face of modern¬ 
ized form so that the lower-case r, S, are wider, the h, k, n, u, etc., narrower, 
the a and the o much narrower, while the e remains unaffected. The 
resulting face is very legible, though many of the distinctive features of old- 
style are almost absent. It was, however, possible by altering the lay-out 
or arrangement of matrices, in the A, B or C pattern keyboards, and by 
marking certain keys for a character different from that originally shown 
on them, to cast an old-style face having the full peculiarities of old-style. 
The growing requirements of the printer engaged in jobbing work such as 
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Fig. 367 .—Monotype composing and casting machine; standard lay-out 
as cast in long primer modern. 


railway time-tables, trade circulars and even dictionaries, have rendered 
necessary the simultaneous use of different founts, such as clarendon, sans 
serif and old-style. This could only be effected on the A, B or C models 
of keyboard by marking the keys to correspond to the altered characters, 
with the disadvantage that the alteration of character involved an alteration 
also in the fingering. Pattern C keyboard is shown in fig. 361, plate XLVII. 

In the new D keyboard machine, and also in the DD keyboard machine, 
different lay-outs can be obtained with practically the same keyboard 
arrangements, figs. 275 and 276, p. 293, modelled, moreover, on that of the 
typewriter as was previously done in the case of the Monoline machine. 
The lay-out of the D and DD Monotype matrix-grids for book or news 
founts is shown in fig. 368, and that for jobbing founts in fig. 369. 

The method by which the alteration of the keyboard can be effected, 
while the gear operating the perforating and counting device remains 
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The key-bars, of which there is one for each key, run at right angles to 
the operating rods; each key-bar carries on its upper edge a single pro¬ 
jection which engages with the corresponding button bell-crank, and two 
projections, or in some cases one only, on its lower edge to engage with 
the operating rods of the perforating and counting mechanism. 

The second difficulty is overcome by increasing the whole of the set 
widths proportionately ; the quads are thus no longer square or half-square, 
though the em is double the en. A different drum is used on the keyboard 
corresponding to the number of points in the set width of the special em 
quad, and a wedge corresponding to this drum is used for determining 
the width of the characters in the typecaster. . 

The actual perforation of the ribbon is effected by means of compressed 
air from the same supply used for controlling the casting machine. 

The lower of the two additional (green) keys to the extreme right of the 
keyboard, fig. 274, p. 292', serves for returning the counting gear to zero, 
ready for commencing a new line. 

The appearance of the perforated ribbon is shown in fig. 370. The 
ribbon is rolled on a spool as it is perforated, and on completion is removed 
from the composing machine. The completed ribbon can now be fed into 
the typecasting machine, and is in proper order for this, as it travels in the 
direction opposite to that in which it was perforated, for the casting 
machine begins work at the end of the matter, and works back to the 
beginning. The last operation in composing was the depression of the two 
line-justifying keys in the two upper rows, fig. 274, p. 292; the perfora¬ 
tions corresponding to these key depressions are now the first to come into 
operation, and provide for the adjustment of the space-wedges which retain 
their setting till the casting of the line is completed. 

The perforated ribbon passes over the air-tower of the caster between a 
long port and a drilled surface which communicates by pipes with the 
cylinders of thirty-one plungers ; these correspond to the thirty-one rows of 
holes which can be punched in the ribbon. The holes in the ribbon act like 
ports in a valve, and admit air only to those cylinders the plungers of which 
are to be actuated. In the first instance the space-adjusting wedges for con¬ 
trolling the opening of the mould are set, and this setting remains constant 
till the line is completed and a new setting is given. Then for each character 
a third wedge comes into operation, determining the set width to be given 
to the mould for that character. The position of this wedge is dependent 
bn the position of the matrix-grid in the direction of the set width relatively 
to the mould. The matrices in the earlier machines, fig. 177, p. 221, are 
secured in the grid, fig. 371, by wires passing through the cross holes. They 
are arranged in fifteen rows of fifteen each, all the characters of a row, 
body-wise, being of the same set width. The matrix-grid is controlled by 
a cam and lever movement through the intervention of buffer-springs, so 
that it tends to be driven the maximum distance in both directions, that 
is to travel to the origin in both x and y, and it actually travels the full 
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in a line containing ten spaces will then be 0-005 inch, and in small pica body 
it will be nearly double the minimum error obtainable by hand-justification, 
but probably nearly equal to the error actually obtained in practice. The 
coarse wedge will move 0-0075 inch for each step, and the total range will 
be represented by 14 X 0-0075 inch +14 X 0-0005 inch = o-nao inch. In 
the case of small pica or n-point the space already represents 4 units (each 
of about 0-0085 inch) or 0-0338 inch.' The limits of width between which 
the space can be varied are therefore from 0-0338 inch to 0-1458 inch, or 
from rather less than the middle space up to nearly the em quad. 

In the event of a line being cast of wrong length, the machine stops 
automatically. Multiple-justification for tabular work can now be obtained 
in the Monotype. 

The machine presents some very special features. The ribbon, if rolled 
up, can be used again an indefinite number of times. The ribbons more¬ 
over represent a much smaller amount of locked-up capital than is the 
case when type or stereotypes are stored. 

A different drum must be used on the keyboard machine, however, and a 
different ribbon produced if the matter is required to be printed in a style 
which necessitates variation in the measure of width of column, in. the space- 
wedge settings or in the lay-out. These requirements are met by the DD 
keyboard, fig. 363, plate XLVIII, which enables two ribbons to be produced 
simultaneously, so that an iiition de luxe and a popular edition of a work 
may be produced by the same compositor, at one cost of composition, 
with pages of different size and of varying type faces. 

When the keyboard is being used for two editions and a word occurs 
which would require to be divided on one of the drums only, the other 
drum can be temporarily disconnected by a lock on the drum. The per¬ 
foration for the hyphen accordingly appears on the drum in question. 

A switch placed between the two drums is used to cut out either drum 
for breaking the line; the use of this switch permits of the line-justifying 
perforations being made in one ribbon only; this device is also used for 
the line-justification of matter of greater width than the galley of the 
casting machine. The operation of hrowing the switch over to the one 
side or to the other sets the line-justification drum to give the requisite key- 
readings for the line-justification perforations. 

This double tower keyboard can also be used for the composition of 
matter of double the ordinary width which the casting machine is capable 
of turning out; this is effected by composing alternate lines on each tower 
and combining the two galleys side by side when they have been-cast. 

The speed of the Monotype caster should not be greater than 170 type 
per minute on the smallest body-size, and in ordinary work 150 type per 
minute are obtained. 

The power required to run the keyboard and the casting machine is 
about 0-5 horse-power. 

The Monotype machine is also capable of being used as a typecasting 
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machine or sorts-caster. When it is so used the die-case adjusting 
mechanism, and the assembling and galley mechanisms are not required, 
consequently their action is suspended by locking the paper-feeding 
mechanism and locking the normal wedge to correspond to the set size 
of the type required. 

A special grid, fig. 372, ‘can be used for holding a single matrix in 
sorts-casting, while the standard matrices, moulds, die-cases, and galley 



equipment can be used for sizes ranging from 5-point to 14-point. The 
matrix-holder or- die-case resembles the ordinary die-case in' outer form, 
but is provided with a seating and a sliding clamping piece. The sliding 
piece is first withdrawn from the holder, the matrix is then put into place, 
and the slide is pushed home, securing the matrix as shown in fig. 372. 



The range of the Monotype machine as a sorts-caster has been increased 
to enable it to cast up to 36-point, while in America it has even been used 
for casting as large as 48-point. When used for above 14-point a special form 
of matrix is used, fig. 178, p. 221, which consists of a rectangular piece of 
metal having two bevelled or chamfered corners and the character impression 
sunk into one of the flat faces. This matrix is held in a special holder or 
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die-case, fig. 373, which is provided with a seating having two stationary 
gauging-faces, against which the top and bottom edges of the matrix abut; 
it is also fitted with two adjustable clamping-jaws which bear against the 
bevelled corners of the matrix and are simultaneously adjusted by a knurled 
screw to bring the matrix to its proper position and to secure it. The large 
work matrices are not provided with a cavity for the centring-pin, but the 
matrix-holder has a bushing into which the centring-pin enters. 

Special moulds are used for casting from 14-point up to 36-point, two 
adjustable moulds being used for these sizes, the one ranging from 14-point 
to 20-point inclusive, and the other from 24-point to 36-point inclusive. 
Several blades for the different sizes are used in the same mould with 



corresponding- point-blocks and mould-blade stops; the side blocks of the 
mould are made adjustable to accommodate the proper blade for the 
body-size to be cast. As in the case of the ordinary mould, the slide- 
block is reciprocated by the type-carrier from which latter the type is 
ejected by the mould-blade. 

A few changes of details are necessary to accommodate the machine to 
the altered conditions. The pump-well is changed and a new piston and 
nozzle are fitted, while the strength of the centring-pin spring is altered. The 
special normal wedges for casting sorts are set by hand from holes for the 
wedge positions, instead of being set automatically as is the case when the 
machine is casting automatically from the perforated ribbon. The type-, 
channel blocks used for casting and composing are removed, and the special 
adjustable blocks shown in fig. 374 are used instead. These blocks, as is 
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shown in the figure, are curved round so that the type, instead of being 
assembled in the channel, are delivered directly to the galley. The speed 
at which the casting machine can be run for casting large type depends 
upon the length of time required to chill the metal before the type is ejected 
from the mould, and a special speed-reducing gear is provided which effects 
this reduction. The gear is fitted with three controlling levers by means of 
which nineteen different speeds can be obtained. 

The Tachy type, invented by F. A. Johnson of America, is a very similar 
macliine. The perforated strip is narrow, being about 2 inches wide ; the 
line-justification is effected automatically by the machine; at the same 
time that the holes are perforated the character represented is typed on the 
strip so that the operator or any other person can read the record. The 
English rights in this machine have been acquired by the Linotype Company ; 
the machine has not been worked commercially in this country. 

The Grapholype, figs. 375 and 376, plate XLIX, invented by George 
A. Goodson of America in 1893, had a keyboard similar to that of the type¬ 
writer and comprised 100 keys ; these operated a typewriter which gave a 



Fig. 377 .—Graphotype composing and casting machine: perforated ribbon. 


written record of the work of composition as it proceeded, and, in addition, 
made certain electric contacts by means of pins which dipped into wells of 
mercury, closing electrical circuits by which any one or any pair selected 
by the key from two sets of ten perforating punches could be operated by 
electro-magnets. The perforated strip was narrow and had guide perforations 
on one side only, fig. 377 ; the perforations corresponding to any character, 
or space, occupied two consecutive transverse units of its length. The type¬ 
writer had, connected to it, a dial scale to show the amount of line to be made 
up by increasing or decreasing the spaces. The face of type used was of the 
self-spacing kind, having six units to the em quad. Five different set widths 
were used comprising two to six units. Corrections, should any be required, 
could therefore be made very easily by hand. 

The line-justification was effected by pairs of perforations similar to those 
used for the characters ; a single hole at the left of the ribbon (as composed) 
and in the upper of the two possible positions formed the space, while another 
single perforated hole, in the lower position, formed the trip for the end of 
the line. As in the other ribbon machines described, the ribbon had to be 
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put into the machine in reverse order. The increase or decrease in set of 
the spaces was controlled by an electrically-operated escapement. 

The matrices were all combined in a square matrix-block which was 
produced by electro-deposition. The counterpart of the matrix-block was 
set up in type and accurately justified, so that all the characters were 
correctly placed both for body and set. The matrix-block, after removal 
of the type from it, was finished and secured to a steel back with conical 
holes for setting the respective matrices into true position ; the moving parts 
were light. The stop-mechanism for the grid was somewhat similar to that of 
the Monotype, but the perforations in this instance enabled certain electrical 
connexions to be made which brought electro-magnets into play, and these 
operated the stops. The matrix-grid comprised ten rows each of ten 
matrices, but some of these were used for quads. There were: one row 
2-unit, two rows 3-unit, three rows 4-unit, two rows 5-unit, and two rows 
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Fig. 378 .—Graphotype casting and composing machine ; lay-out of matrix-block. 

6-unit. The arrangement of matrices in the block was as shown in fig. 378. 
The matrix-block being in one solid piece enabled the characters to be placed 
very close together. This saved weight, as well as distance of travel of 
the matrix-block. 

The adjustment of the mould for set width was dependent on the position 
occupied by the grid. The set width could be one of those enumerated, 
or occasionally, in the case of spaces, the single unit width. The mould 
was water-cooled, and special precautions, peculiar to this machine, were 
taken to keep the temperature down. The pump was plabed at some 
distance (about 15 infches) from the mould, and the metal-tube connecting 
it to the nozzle was heated by means of a low-tension electric current; 
this arrangement was found to work very well in practice, as it enabled 
the metal temperature to be kept very accurately within the desired, limits,, 
while the removal of the metal-pot to a distance permitted adjustments 
of the mould and adjacent parts to be made with ease and comfort. A 
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peculiarity of type cast on this machine was that it was hollow, owing to 
the suction applied to the mould immediately after the cast was made, 
with the result that a hard shell instead of a solid type was left in it. 

The above brief description relates to the small machine, constructed 
under Percy W. Davis’s supervision in England. As originally made it ran 
at 140 revolutions per minute, and was capable of casting up to 12-point. 
By modifying the shape of the cams it was enabled to cast type at the rate 
of 170 per minute, which it effected with but little noise and without evidence 
of undue wear. 

In the meantime, work had been steadily proceeding on the Graphotype 
in America, and an improved machine was evolved in which the matrix- 
plate comprises 225 characters and spaces. This new model is due mainly 



to the inventive effort and mechanical skill of W. Nicholas and W. 
Ackermann. 

In the first place, the keyboard and its electric connexions were modified 
so that the typewriter lay-out, repeated for each fount, capitals and 
lower-case, both roman and italic, could be adopted. A machine with 
this keyboard lay-out was exhibited in Madison Square Garden in May 
1907, and the claim is advanced that the adoption of this principle by 
the Graphotype was made prior to its adoption by the Monotype, The 
range of set widths available was increased by dividing into sixteen equal 
parts the body, or the maximum set width selected for the quad, as in 
the Monotype. The set widths range from 4-unit to 16-unit inclusive, 
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there being three rows 8-unit (en quad), and two rows 10-unit. This 
arrangement may, however, be modified or changed according to the width 
of the alphabet to be adapted. 

The lay-out of the keyboard is shown in fig. 379, and that of the 
■ matrix-plate in fig. 380. The method of preparing the matrix-plate has 
been greatly improved, and the use of the micrometer microscope has 
been adopted to ensure the correct relative positioning of the matrices in 
the plate with reference to the drilled centring-holes on its upper surfaces. 
This is effected by making a trial cast of each character from a matrix grown 
from foundry type with the centring-pin in the centring-hole placed in its 


12 M 8 8 5 7 6 8 9 10 10 11 13 15 16 



Fig. 380.— Graphotype, improved ; lay-out of matrix-plate. 


normal position for each character. The error obtained in the cast is 
measured, and the centring-pin moved micrometrically to correct for this 
error, and a new cast is then taken. 

The corrected casts, or slugs as they may be termed since the faces are 
cast on a stem having its sides, both in body and in set, equal to the pitch 
of the centring-holes, are then built up into a block and a complete matrix- 
plate is grown from them. 

A further improvement introduced, is to make the unit for justification 
also equal to one-sixteenth of the full set, or body measurement, and to 
provide for the distribution of from one to sixty-four of these units, by 
which the line may be short when measured, over the spaces in such manner 
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that ho one justifying space shall differ by more than one unit from any 
other in the line. That is to say, the method adopted is to cast spaces each 
a multiple of the unit, but not necessarily equal to each other ; it is further¬ 
more arranged that where inequality occurs the wider spaces are cast first 
in one line and last in the next line, so as to keep the appearance of 
the justification more uniform. The perforated ribbon has guide-holes at 
one side only, as in the Goodson machine, and two sets of perforations, each 
in one of the fifteen positions available, are used for the production of 
each character; two sizes of hole are used, a large one for determining 
the row, and a small one for defining the individual character in the row 
selected. The fifteenth or last perforation of one set is devoted to the trip, 
and of the other is devoted to the spaces ; these holes also are large and 
small respectively. 

In this form of the Graphotype the composing mechanism or keyboard 
perforates the paper strip which is then rolled up and is worked back¬ 
wards in the casting machine in the same manner as in the Monotype. The 
perforating and selecting devices as well as the other mechanical move¬ 
ments of the Graphotype keyboard and casting machines are electrically 
operated; the current for operating can be obtained from any ordinary 
continuous-current electric lighting or power supply. 

A new model of the Graphotype machine has been produced which 
is a one-man machine, for the whole work of composing and casting 
is performed on it; this machine contains several novel and original 
features, and is illustrated in figs. 381 to 384, plates L to LIII. The 
principal difficulty present in this class of machine is that of line-justification, 
for it is essential that the whole line should be composed and measured, and 
that the width of the spaces to be cast in the line should be determined, 
before the first space is cast. In this case a totally different form of 
control is adopted, consisting of a number of controller-elements, each 
of which can be set to represent any character or space, or to effect the 
change from character to space-width setting for line-justification, the 
change back again to character being made automatically. 

To understand this it is necessary to refer to the drawing, fig. 385, of 
the controller-element and the escapement which frees it. The element 
consists of a parallel spindle carrying two fixed end-rollers and three inter¬ 
mediate rollers capable of longitudinal adjustment and of remaining held 
frictionally in any position to which they may be set by the selecting 
mechanism of the keyboard. The central adjustable roller is for purposes 
of line-justification only, and, when so used, may be shifted from its 
central position ; the other two adjustable rollers are set to position by 
the selecting device controlled from the keyboard, and they fulfil the same 
functions as are performed by the agency of the double perforations in the 
casting machines, using the perforated paper strip. The controller-elements 
are stored in a magazine, one being released by an electro-magnet operated 
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when each key is depressed, and they are adjusted by an electrically-operated 
gear to correspond to the character selected by setting the two outer adjust¬ 
able rollers for row and individual position of the matrix-plate respectively. 
Subsequently these rollers make the contacts which control the position 
in the rows, in x and y respectively, of the matrix-plate so as to bring 
the required character over the mould-opening, and to set the mould- 
blade or body-slide to give the proper number of units of set width to 
the character to be cast. 

After the controller-elements for the characters of a word are assembled, a 
space controller is fed to the receiving magazine and following the completion 
of the measure or line a trip controller is delivered to the receiving magazine 
and a justification controller to a supplementary magazine. The arrangement 
of the controller-elements and that of the justification controller-elements 
in their respective magazines, together with the order in which they are fed 



Fig. 385.— Graphotype, new model; controller escapement mi adjustable 

through the index-head and dealt with in the casting machine, are shown 
in fig. 386. The trip controller from the end of the preceding measure 
or line causes the justification roller to be the next to be received by the 
setting portion of the casting machine, and thus sets the justification of 
the spaces for the lines to be cast. As the casting of the line proceeds, 
the spaces are cast each to the proper width determined by the position 
of the rollers on the justification controller-element, and at the close of 
this measure or line the trip controller which follows causes the justifi¬ 
cation controller-element for the next measure or line to be brought into 
play. 

It is therefore possible for the operator to work several lines ahead of the 
casting portion of the machine : the controller-elements set for the selection 
of characters and spaces being stored ready for use in one magazine con¬ 
structed in the form of a zigzag raceway, and those set for the setting of 
justification mechanisms being stored in a similar supplementary magazine. 
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A third magazine receives all the controller-elements after they have 
successively served to control the operations of the casting portion of the 
machine. 

While the controllers are in this third magazine, the three intermediate 



Fig. 386 .—Graphotype, new model; order and arrangement of controller-elements 
as composed and used. 


adjustable rollers on each are automatically returned to their initial position : 
thus each controller-element is restored to its original setting ready for 
use in another cycle of the whole series of operations. 
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The system adopted for composing and justifying a line of type is as 
follows:— 

The first action of the operator is to set a trip controller, which is 
deposited in the main receiving channel or magazine. Next, controllers for 
each character of the first word of the line are successively set. Then a 
controller for the first word-space of the line is set. The setting of a word- 
space controller gives no indication of the size of that particular word- 
space. Every word-space controller when set is exactly like every other 
word-space controller, that is it simply denotes that at that place in the line 
there shall be a word-space ; it gives no indication of what size any word- 
space shall be. The sizes of word-spaces are attended to when the end of 
the line is reached. After the first word-space controller is set, controllers 
for the successive characters and word-spaces of the line are set in their 
order. When the units-register indicates that no further whole syllable 
can be included in the line, the operator sets a line-justification controller, 
the function of which is to set the various movable parts of the casting- 
machine justifier so that the word-spaces of the line are of such a size or 
sizes as to fill out exactly the predetermined measure to which both the 
type-galley and the units-register have been previously set. Obviously, 
the units-register will indicate that some of the predetermined units of 
length of line have not been used up by the sum of all the various 
unit values of the type and word-spaces in that line—the units-register 
having registered four units for each word-space, although the line-justi¬ 
fication mechanism may subsequently give these word-spaces a greater 

When a justification controller has been set, it is deposited in the channel 
of the supplementary magazine separate from' that which contains the trip 
controllers, character controllers, and word-space controllers. 

The outlets of these two separate channels meet, and there is a 
mechanism provided for removing controllers from these channel outlets, 
one at a time, and presenting them in proper order to the index-head 
which controls the circuits of the casting machine. Further mechanical 
arrangements present the controllers automatically to this index-head in 
the following order :— 

(1) Trip controller; (2) justification or justifier-setting controller ; (3) 
character controllers ; (4) word-space controller ; (3) character controllers ; 
and so on until the end of the line, when another trip controller is presented 
ahead of the justification controller for the following line. 

The trip controller serves to trip into action those mechanisms which 
annul any previous setting of the justifier and which bring forward its 
movable components so that they are in position to fall back on such 
movable stops as may be set by the justification controller which follows. 

When the justifier has been set, as described above, it retains its setting 
during the entire line, because none of the' movable stops can drop, for 
they are all provided with lips or undercutting to prevent dropping. 
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The mould does not receive a setting for line-justification word-spaces at 
the beginning of every line—as in the Monotype—but is set each time it is 
required for that purpose during the casting of the line, that is each time a 
word-space controller is presented to the index-head. 

After a word-space has been cast, the setting for that space is annulled, 
and the mould is set for the size of the following character. 

Whenever a word-space controller is presented to the index-head, a 
movable escapement contact-finger in the justifier is indexed one notch 
thereby automatically counting the spaces until the finger rests on another 
contact which causes the remaining word-spaces in the line to differ in 
size from those already cast in that line. This is the only portion of the 
justifier moved during the composition of the line. 

The description given above relates to ordinary justification, in which 
the justification slide and the end-of-line slide are manually locked together, 
in which case the combination of trip and justification causes the necessary 
operations to be performed for the transference of the finished line to the 
galley. 

The machine is rendered capable of performing multiple justification 
by manually unlocking the two slides for justification and end-of-line. 
This condition is shown diagrammatically in fig. 386, in which fifty-one 
controllers are shown composed for multiple justification ; the left and right 
columns of figures to the right of the diagram give respectively the order 
in which the controllers are composed into and used from the magazines. 
The order of passing through the index-head is as follows:— 

1. Trip ; trips the justification cam to draw up the justification slide, 

2. Multiple justification ; operates an electro-magnet so that: 

3. Trip; causes the justification cam to be tripped a second time and 

the justification slide and the end-of-line slide to be drawn up as 
one slide causing the delivery of the finished line. 

14. Justification; sets the justification mechanism for the line-justifi¬ 

cation of the section of the line 4-13, the controllers for which 
then pass from the main magazine and cause the required 
characters and spaces to be cast: 

15. Trip; trips the justification cam to operate the justification slide for: ' 

38. Justification; sets the justification for the section of the line 16-37, 

the controllers for which cause the required characters and spaces 
to be cast; and so on. 

The machine occupies a floor-space of 3 feet by 6 feet; it weighs 1230 
pounds, and, including two 16-candlepower lamps, requires 1 kilowatt to 
drive and control it. 

The Graph otype machine has also been adapted for use as a sorts-caster, 
and has been used successfully for casting from the limit of machine com¬ 
position (18-point) up to 36-point inclusive. Each large-work fount is carried 
on three matrix-plates, and it is stated that a complete fount of 200 pounds 
of type has been obtained from the machine in a run of eight hours. 
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It is farther claimed that it is possible to cast all lcinds of script, and even 
type with extended kerns. Figure 387, plate LIV, shows the new model 
Graphotype used as a large-work sorts-caster. 

The Electrotypograph composing and casting machine. —This exceedingly 
ingenious machine, fig. 388, plate LV, is the invention of C. Mdray-Horvath, 
of Budapest, and was patented in 1897. It is a perforated-ribbon machine, 
and to its perforator, which has somewhat the appearance and size of a 
typewriter, a teletypograph may be attached. This apparatus effects the 
electric duplication of a perforation at a distance and thus permits simul¬ 
taneous identical composition of the same matter in different places. The 
perforated ribbon is used to control the movements of the die-case of the type¬ 
casting mechanism. The justifying mechanism is the invention of Colomon 
Rozar, of Nuremberg. It is highly ingenious and exceedingly complicated, 
but practical in its working. The casting machine is of solid construction, 
and again somewhat complicated, but is stated to be practical in working. 
The perforated ribbon is used, not as in the Monotype in conjunction with 
compressed air, but in conjunction with an electrical apparatus which, every 
time a perforation passes under one of the feelers, transmits an electric 
current; the passage of this current determines the position of the die-case 
and the thickness of the set of the letter to be cast. The spaces for the line 
are cast at the beginning of each line, and the metal in the melting-pot is 
maintained at an even temperature by means of a mercurial regulator 
which keeps the heat uniform all the time the machine-is running. The 
machine casts at the rate of from 4000 to 5000 characters per hour, and the 
paper ribbon can be run through the machines over and oyer again to pro¬ 
duce duplications of the matter set. By the teletypograph a speed of 180 
characters per minute can be obtained, which is about double the speed of 
the typecasting machine, while if the triplex system of telegraphy is used 
on the wire, about 340 letters per minute can be sent and received, sufficient 
to keep six or seven Mdray-Horvath-Roz&r typecasting machines supplied 
with ribbons. The authors have seen it stated that a factory has been 
established in Paris and that machines have been constructed for the daily 
newspaper “ Le Temps,” but of this they have no personal knowledge. 

A somewhat further development on similar lines came under the notice 
of one of the authors a little while back in which H. Knudsen, a well- 
known Danish inventor, proposed and effected the working at different 
centres from a single machine and operator, of a number of linotype 
machines by wireless methods of telegraphy. 

It is obvious that in Great Britain such machines would have to be 
licensed by the postal authorities, owing to the government monopoly and 
control of telegraphic intercommunication of all lands. 

The Dyotype composing and casting machine, fig. 389, plate LV.—This 
machine, the invention of J. Pinel, has recently been constructed' in 
Paris, and differs in several respects from the other machines of this class 
which have been described. 
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The matrices, fig. 179, p. 222, are of trapezoidal shape, and a number of 
them are built up-into awheel, fig. 390, plate LV, having solid longitudinal 
. dividing-bars of the same section as the matrices. These solid dividing- 
bars serve for casting spaces of the various thicknesses and for quads. 
The matrices are secured in. the matrix-wheels by cylindrical pins which 
lock them to each other, to the dividing-bars formed on the solid portion 
of the matrix-wheel, and to the ends of the matrix-wheels. 

Each matrix is provided with a small steel plate at one side which 
engages with the upper end of the bell-crank levers, l 2 , fig. 233, p. 263, 
when the matrix-wheel is presented to the mould, and the other end of the 
lever depresses the body-slide against the pressure of a spring, so as to give 
the characters a set width proportional to the distance moved by the upper 
end of the bell-crank. 

Each matrix-wheel contains twelve solid dividing-bars with four rows of 
matrices arranged circumferentially between each pair of dividing-bars. There 
axe six circumferential rows of matrices, each of which contains forty-eight 
matrices arranged, thus : the first row for roman lower-case ; the second 
row roman capitals ; the third row italic lower-case ; the fourth row italic 
capitals ; the fifth row small capitals ; and the sixth row the various signs 
and.figures. Thus each matrix-wheel contains 288 matrices for characters, 
apart from the twelve solid dividing-bars from which spaces can be east. 
There are two matrix-wheels on each casting machine. 

Unlike the Monotype in which compressed air is used, or the Grapho- 
type, in which electro-magnets are used, the selecting needles are caused to 
enter the perforations in the ribbon by means of spring blades. 

The perforated ribbon is very similar to that prepared in the Graphotype 
perforator. There are, however, two lines of guide-perforations, one on each 
side of the strip, fig. 391, which are made by the keyboard itself. The 
strip may receive perforations on thirteen longitudinal lines, of which the 
perforations on lines x, 2, 10, 11 and 12 indicate the kind of type or fount 
(and consequently the lateral position of the matrix-wheel), while perfora¬ 
tions on lines 4, 5, 6, 7, 8 and 9 indicate the different characters, letters, or 
signs, and control the rotational movement of the matrix-wheel. Perfora¬ 
tions on line 3 control the casting of spaces, giving a middle space when 
there is a perforation on line 3 alone, and a justifying space when the perfora¬ 
tion on line 3 occurs in combination with another perforation. The perfora¬ 
tion on line 13 is of larger diameter than the others, and sets in operation the 
trip gear for transferring the line to the galley. 

A very important feature of the Dyotype is that it avoids the dis¬ 
advantages of requiring the use of unit systems or self-spacing type. 
The keyboard is arranged to effect the summation of any widths of 
characters, this being performed by a metal piece which is changed for 
each fount used. The wheel, which is used for the summation, is a tooth¬ 
less ratchet, driven and held by friction. This arrangement allows the 
matrices to be struck from existing punches, and therefore permits the 
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work to conform to the faces already in use by the printer, a matter of 
considerable importance. 

The line-justification of the line when composed is the same for all bodies 
and permits any shortness of length, from one point up to twenty-four points, 
to be made up. The line-justification is effected by an arrangement 
connected with the keyboard. 

At the end of the line, the operator presses the line-justifying lever, and 
the machine modifies the space-perforations already made, without the 
further intervention of the operator, the strip being held in readiness for 
the purpose. 

Unlike other machines of this class, the line-justifying perforations occur 
at the beginning of the line and the strip is put into the machine so as to 
start at the beginning of the matter. In order to obtain the requisite total 



of combinations, the number of perforations varies for different characters, 
some characters being formed by one perforation and others by two, three, 
four or five perforations respectively. 

It has been proposed by some inventors of machines of this class that 
the ribbon should be held by a portion of the perforating apparatus, after 
the trip perforation has been made and until the end of the line is reached, 
when this part of the perforating mechanism should be again brought into 
operation to punch the perforations corresponding to the set width of space 
required throughout the line. Such an arrangement would enable the 
ribbon to be used in the same direction as that of composition, but the 
ribbon would require to be rewound before it could be used on the casting 
machine. 

The Stringertype machine, fig. 392, plate LVI.—In this machine a line of 
matrices is composed, and the operations of line-justifying, casting a justified 
line, and setting are performed automatically. The Stringertype matrix, 
fig. 188, p. 224, differs from the Linotype matrix, fig. 180, p. 222, the strike 
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being on the flat. The matrix is notched at the side, and this notch serves 
to set the mould to the correct width for the character, the dimension from 
the bottom of the notch across the flat being the set width pins a constant. 
The matrices are assembled as in the Linotype and measured in a vice 
together with the space-matrices, fig. 203, p. 231, the measurement being 
made on the aggregate thickness of all the matrices. 

In the original machine, when the line has been composed, the space- 
wedges are driven up to fill the vice. The set width of the spaces is obtained 
in just the same way as with the type-matrices; the Stringertype space- 
matrix is tapered in side elevation, and the width at any point is equal to the 
set desired plus the same constant as in the type-matrix. It is not essential 
that the thickness of the matrix should be the same as the set width of the 
type cast from it, but all the matrices of a fount may be a constant multiple 
of the set width in thickness. The space-matrices must then be arranged 
with different tapers in front and side elevation. If 0 1 is the inclination 
of the wedge surface to the vertical in front elevation, and 0 2 in side eleva¬ 
tion, and C is the constant multiple in the case of the type-matrices, then 
tan 9 1 = C tan 0 2 . * 

It is thus possible to set the vice and its details to the dimensions of any 
convenient body-size, such as pica, and the difficulty of obtaining a sufficient 
thickness for the matrices of the thin sorts of small body-sizes is overcome. 

The type during the casting and composing operations is horizontal; 
when the line is completed it is automatically turned through 90° to the 
vertical position and placed in the receiving galley. 

The matrices travel from the vice to the left of the machine after the 
measuring operation ; they are then pushed successively one at a time 
into the cross race and travel from the operator in front of the mould ; the 
last matrix cast from remains in the slide until the first of the next line 
comes along, when this matrix is pushed along the cross race. After the 
matrix has been cast from, it is pushed along the cross race by the pressure 
of the next succeeding matrix, and when it has travelled its own width past 
the casting point a plunger pushes it into the elevator race. On the com¬ 
pletion of the line the elevator lifts the matrices then in the race to the slide 
where the space-matrices are transferred to their magazine, and the type- 
matrices elevated to the distributor-bar, which operates in the same way as 
in the Linotype machine. 

Safety cut-outs are provided, and operate in any circumstances which 
would involve damage to the machine; in the event of a line being cast 
of incorrect length the machine is also stopped. 

The advantages of casting separate type are many: corrections can be 
made by hand and away from the machine if necessary, while in the slug 
machines it is necessary to recast the whole of the line, even when the 
correction consists only of two transposed letters or a point omitted; the 
depth of the strike can be deeper, and therefore a clearer impression can be 
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obtained, and the breakaway tang permits a hard metal to be used (similar 
to that of which ordinary type for hand-composition is made), while the 
metal used in the slug machines, and even in those similar to the 
Monotype, must necessarily be softer. 

The normal speed of the Stringertype mould is stated to be 160 characters 
per minute ; as mentioned above, this doesmot represent the limit of output 
of a single mould; the total output possible, if the mould were kept in 
continuous work, would be nearly 10,000 ens per hour. 

It is not generally intended to distribute the type, but to remelt it; 
when, however, it is desired to do so, a matrix can be left at rest in the 
machine and type cast from it continuously, so that sorts can be obtained 
from the machine for hand-composition, if both machine-work and hand¬ 
work are used. 

The machine requires about 0‘5 horse-power. 

Important modifications have recently been made in the design of this 
machine, chief among these being a new method of justification, and a 
novel form of matrix distribution, by which the machine has been rendered 
more efficient and easy of operation, and its field of usefulness increased. 
The 1913 Stringertype machine is shown in fig. 393, plate LVII. 

The distensible wedge-spaces of the earlier machine have been replaced 
by single non-expanding space-matrices similar in configuration to a 
character-matrix, and of a thickness proportional to the maximum justifying- 
space ; the set notch is of sufficient depth to permit of the production of the 
minimum justifying-space. 

The matrices are assembled to a greater length than that corresponding 
to the length of the line of types in.the galley, and justification is effected 
by measuring the overset or excess of length and dividing the latter 
equally among the number of spaces; the mould-blade is then set to the 
appropriate position to give the correct space. 

The essential parts of the mechanism for effecting line-justification are 
shown diagrammatically in fig. 394. The line-measuring vice a is fitted with 
a longitudinally slidable spindle c carrying the clamping-jaw b. The jaw b 
is adjustable and can be set for different measures by running it along the 
threaded spindle c and locking with the nuts d. The closing of the vice¬ 
jaw b on to the line is effected by raising the slide e which carries the 
line-justifying wedge /; the latter then engages with the block g on the 
spindle c, displaces the latter to the right, and thus moves the jaw b 
till it grips the line. The distance through which the slide e moves is 
therefore dependent on the length of the line of matrices between the vice¬ 
jaws, and this movement is transmitted through the knife-edge h, the measur¬ 
ing-beam j, and the lever k to the mould-justifying wedge m. The extent 
of the movement transferred from the line-justifying wedge / to the mould- 
justifying wedge m is properly proportioned to the number of word-spaces in 
the line. This result is obtained by providing the measuring-beam j with 
a movable fulcrum block n, and arranging that the position of the fulcrum 
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block n is determined by means of a series of equally-spaced stops on the 
surface of the drum o, which is mounted on the spindle f. On one end 
of this spindle is an escapement wheel q having teeth equal in number 
to the stops; an escapement mechanism working in co-operation with 
the wheel and connected to the space-key r permits a stop of different 
length to be brought into position at every depression of the • space- 

The sequence of operations is as follows: on completion of assembly, 
the line of matrices is transferred to a position immediately above the vice. 
Simultaneously with this operation, the mould-justifying wedge is released 



from its previously adjusted position and allowed to rise into contact with 
the lever k. In the meantime the fulcrum block n is advanced to the 
right until it meets the stop corresponding to the number of spaces in the 
line. The beam j is now permitted to fall into contact with the knife-edge h. 
The slide s is next elevated, and this permits firstly that the vice may rise 
to embrace the matrices, and secondly, through frictional engagement with 
the slide e, that the latter and with it the wedge / and the knife-edge h 
may be driven upwards to measure the line. The appropriate position of 
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the mould-justifying wedge having been thus attained, it is locked in this 
position, and the various mechanisms concerned are returned to their normal 
or zero positions. 

Thus the line-justifying space-matrices do not themselves determine 
the thickness of the spaces to be cast, but act through suitable mechanism 
to bring the mould-justifying wedge into the path of the mould body- 
blade at the moment when the line-justifying space-matrix is presented 
to the mould preparatory to casting. 

The latter remarks do not refer to the normal or fixed spaces, whose 
set thickness is determined in the same way as the set thickness of the 



Fig. 395.—i '-tringertype ; gear for distributing 
matrices to magazines. Cross-section. 



Fig. 396.— Stringertypc; gi 


character-type, namely by means of the notch in the edge of the matrix, the 
depth of which varies according to the thickness of type to be cast. 

The method of distribution of the matrices into the two magazines is 
illustrated in figs. 395 and 396. Its chief objects are: increasing the capacity 
of the distributor-bar, and providing improved means for separating the 
matrices into groups and for delivering them to their respective 
magazines. 

With these objects in view the distributor-bar is given an eiglit-tooth 
combination of matrix-sustaining teeth, instead of seven teeth as used in 
the Linotype, fig. 412, and provision is made for discharging matrices from 






430 TYPOGRAPHICAL PRINTING-SURFACES, 

the bar at every half revolution, or every i inch, instead of at every 
revolution of the distributor-screws, or every J inch, as usual; this 
enables a distributor-bar of given length to distribute twice the number 
of matrices which could be dealt with by the earlier arrangement. 

The distribution of the different groups of matrices into their respective 
magazines is effected by means of an oscillating guide pivoted at a, fig. 395, 
and extending the whole width of the magazines ; 
it is provided on either side with chutes b and c 
for receiving and guiding the matrices d to the 
appropriate channels b', c', of their respective 
magazines, the chutes on one side being staggered 
relatively to those on the other; this is shown 
more particularly in fig. 397. 

The oscillating guide is so correlated with the 
distributor-screws e, e 1 , e 2 of the distributor as to 
make one complete stroke for each half-revolution 
of the distributor-screws and this brings each group of matrix-chutes b, c 
alternately into the correct position to receive the matrices from the 
distributor-bar /and to guide them into the respective magazines. 

With a distributing apparatus for multiple-magazine machines operating 
as above described, it becomes unnecessary for the matrices belonging to 
one group to be distinguished from those of the other group otherwise than 
by the combination of the serrations or teeth engaging with the distributor- 

It should be noted that in the Stringertype the conditions of matrix 
circulation differ from those of the Linotype in an important particular. 
In the Linotype, as soon as the cast has been made the line of matrices 
is elevated to the distributor, and distribution commences but few seconds 
after the line is completed and sent forward. In the Stringertype, on the 
other hand, after the line has been set, each matrix must be cast from 
separately so that in an ordinary line of, say, sixty matrices, about twenty 
seconds must elapse before distribution begins ; and whereas, in the Lino¬ 
type, one magazine-channel of the most frequently used character is in 
general sufficient, it is necessary in the Stringertype to provide a larger 
number of matrices to enable uninterrupted composition to proceed while 
the casting is taking place; it is this fact which is mainly responsible for 
the augmentation of magazine capacity which it has been found necessary 
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PART If. 

MACHINES OF THE LINOTYPE CLASS ; CASTING THEIR COMPLETE LINE AT A 
SINGLE OPERATION OF POURING. 

^J! isl ^ 

iyl V JA\ 'i* ja \ y \ O' Je ‘(^3 & J* 

The Koran, chapter XVII, intitled The Night Journey. 

IN THE NAME OF THE MOST MERCIFUL GOD. 

Say, Verily if men and genii were purposely assembled, that they might 
produce a book like this Korin, they could not produce ono like unto it, 
although the one of them assisted the other. Sale’s Translation. 

The Linotype machine, figs. 398 to 413, plates LVIII to LXVII.—To the 
persevering genius of Ottmar Mergenthaler the world owes the Linotype 
machine and all its class, for to him belongs the credit of the original 
idea of a machine that should produce a bar or slug of type from a line 
of assembled and justified matrices. But the original idea of the Lino¬ 
type had its origin in France, for the French patent. No. 283, applied 
for by " le Sieur Herhan " on the 23 Dec. 1797, with additions made " le 
27 brumaire an VII" (17 Nov. 1798), was in the first instance for the 
composition in lines of matrices of soft metal struck from steel type which 
were not hardened, and in its later form for " la composition par matrices 
movibles.” These matrices, made of copper, were set up in page form 
and stereotyped from direct. Herhan gives the composition of his 
stereotype-metal as: lead 80 per cent and antimony 20 per cent.. In a 
French patent taken out at about the same time by Firmin Didot the 
composition of stereotype-metal is given as: lead 70 per cent, antimony 
20 per cent, tin 9 per cent and copper I per cent. The tin and copper 
were to be melted first and the lead and antimony added subsequently. 

Though the patent of Herhan may be viewed as the earliest forerunner 
in idea of the Linotype machine, the cost of the many individual matrices 
required and the impossibility of pulling proofs, and thus avoiding 
errors, prevented its practical adoption. It may be also mentioned that 
years before Mergenthaler made his matrices, the Caslon Type Foundry 
patented a method of casting imprints and logotypes, in which single¬ 
letter matrices were set and secured together for use on the casting 
machine. Mergenthaler was probably unaware of these early inventions, 
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which contain principles embodied in the Linotype machine. Nevertheless, 
all the more credit is due to him because he had long been striving to 
produce transfer or impression machines and had been working on quite 
different lines; but when the new idea dawned upon him he cast aside un¬ 
grudgingly all his former achievements and started out for the fresh goal 
well knowing the troubles that would be his lot before he arrived at it. He 
has had many followers, imitators, and improvers; his class of machine, 



a machine that casts a slug or line of type from a line of previously assembled 
and justified matrices at a single operation of casting, is still the most im¬ 
portant factor in newspaper printing throughout the world. 

The Linotype, which was first produced on commercial lines by the 
Mergenthaler Linotype Company of New York, has been the subject of so 
much invention, it has played so important a part in the development and 
production of a great proportion of the newspapers of the day, and it has 
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involved the sinking of so large a capital sum that it is really worthy of 
a volume to itself; several text-books relating to it have already been 
■written. It cannot therefore be dealt with so briefly as the preceding 
machines, although many interesting features must be here omitted for 
want of space. 

The evolution of the Linotype can perhaps be best traced by reference 
to the series of illustrations of complete machines; beginning with the 



Fig. 400.— Linotype; independent matrix machine of 1885 with blower: with views of 
slug, matrix, and wedge-space or space-band. 

earliest form, fig. 398, in which a characteristic feature is the multiple 
matrix formed as a long bar—shown enlarged in the figure—with a very 
great number of strikes, and having as its penultimate that beautiful 
piece of mechanism known as model 9, fig. 410, plate LXV, with its 
four matrix-magazines, its four distributors, and its great range of faces. 

At the top of all modern machines is the distributor-bar, fig. 412, which 
is formed with seven wards interrupted on the following system: the top 
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alternately tooth and sp; 
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Linotype; blower machine of 1886; introduced 
in 1889 into England. 
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tooth and space for four times the tooth length of No. x, and generally 
No. n is 2” -1 times the pitch of the magazine mouths. Each matrix is formed 
in the blank with seven teeth on each side of the top V-nick; one or more 



pairs of corresponding teeth are removed, and that combination only is re¬ 
tained which corresponds to the wards removed from the rack at the point at 
which it is desired that the matrix should fall; fig. 4x3, plate LXVII. The 
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arrangement on each side of the V is symmetrical. The matrices of the cha¬ 
racters which are most used travel the shortest distance, return soonest to the 
magazine, and the keys releasing them are most conveniently placed together 
under the operator’s left hand. The order of release, detail of the dis¬ 
tributor-bar, and detail of some of the matrices are shown in fig. 41a, and the 



keyboard in fig. 277, p. 294. The matrices in the magazine are retained by 
an escapement w, fig. 4x4, which is freed on the depression of the key k. 
The key does not effect this directly, but releases a cam-carrier q, which 
permits the cam c to be driven by one of two roller-shafts S l , S 2 which are 
kept revolving one in front of and one behind the lower verge-rods v 1 
which are raised by the depression of the keys. As long as the key remains 
depressed, the cam will roll on the roller and cause the upper verge-rod ® 2 
to reciprocate vertically and release a matrix successively at each stroke. 
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A very light touch of the key is sufficient, the power-drive completing 
the release. The matrices, as they fall, travel in a curved path from the 
magazine, which slopes downwards and forwards, into the guide-box in 
which the left-hand grooves are nearly vertical, and the right-hand grooves 
rudimentary; these are supplemented by a continuously-running belt to 
assist the matrices to the star-wheel. The star-wheel, of fibre, pushes the 
matrices through a set of pawls. In falling past the star-wheel the matrix 
was apt to hit against the last in the line and to damage the sharp 
edge at the strike. To obviate this, one comer has been cut away, and 
this has greatly increased the life of the matrices. The completed line 
of matrices is shown in fig. 415, plate LXVIII. Many matrices are now 
made with two faces; when the second face is used, the lower side-tongues 
of the matrices travel in a groove at a higher level until the casting has 
been effected, fig. 416, plate LXVIII. The line is measured directly by 
the total length of the group of matrices. As in other composing machines 
the operator is warned by a bell, set about five ems before the end, when the 
line is nearly full; the length set must be short to allow for the spaces filling 
out the line. Between each word a distensible space-matrix, or space-band, 
is dropped; this has no teeth, consequently it is not elevated to the dis¬ 
tributor-bar at the top of the machine, but goes direct to its own magazine. 
The space-band, fig. 201, p. 231, consists of two main opposing wedge-shaped 
pieces dovetailed together, yet sliding freely and fitting sufficiently well 
to avoid trouble from metal getting between the two parts. The line having 
been set up, the other parts of the machine come into operation when the 
operator depresses the handle which raises the composed line of 
matrices and starts the cycle of operations. 

At the back of the machine is a cam-shaft carrying nine cams; this 
shaft is belt-driven through the intervention of an internal expanding 
clutch. The clutch is tlirown out of gear in the event of any accident 
'jamming parts of the machine ; if too short a fine to fill the measure 
should be composed the machine goes through all the operations except 
that the pump does not make its stroke and consequently no line is cast; 
if, on the other hand, the compositor should deliver too long a line of 
matrices a cut-out or safety stop comes into action and throws out the 
clutch. These and other safeguards render the machine practically fool¬ 
proof—a very necessary precaution—not only to avoid risk of damage 
by a learner, but because the expert operator, once he has composed a line 
and depressed the lever, immediately begins the composition of the next 
line, and does not watch the line which he has set through the successive 
operations of casting and trimming, nor does he follow the matrices in 
the elevator and distributor. 

The following is the sequence of movements made by the Linotype: 
a line of matrices having been assembled, it is raised by means of a lever, 
and passes into the delivery carriage, which carries it into the first elevator. 
In the following description the figures in parentheses denote the cams 
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actuating the lever or other member, counting from left to right along the 
cam-shaft at the back of the machine. 

The first elevator descends (i); simultaneously the mould-wheel 
makes a quarter revolution (2), turning from the ejecting to the casting 
position : see fig. 419, plate LXIX ; the matrices are now in front of the 
mould. The mould-wheel now comes forward (8) and engages the matrices, 
the alining lugs of the latter passing under the alining edge of the mould, but 
it does not make complete contact. The vice-dosing lever rises (3), allowing 
a spring to seat, which in so doing turns a screw which sets the vice-bloclc 
to the correct size of the line. The first line-justification lever rises (4), 
pushing up the spaces successively from right to left in an indined 
position, fig. 417, plate LXIX. Meanwhile, the delivery carriage has 
returned to the position of rest (9). The first line-justification lever having 
descended (4), pressure is also now removed from the end of the line by 
the vice lever returning to the position of rest (3). The first elevator 
now slightly rises (1), causing the matrices to aline along the edge of the 
mould. The metal-pot, fig. 4x8, plate LXIX, now makes a temporary 
forward movement the object of which is to press the mould against the 
matrix line to ensure face alinement. The pot having dropped hack, the 
vice lever again rises (3), allowing the spring-controlled vice-block to 
determine the correct length of line. Both the first (4) and second (3) 
line-justification levers now rise simultaneously, and push the space-bands 
up evenly. The pot again advances (7), and is tightly pressed against the 
back of the mould ; the plunger descends (6), forcing the molten metal into 
the mould and matrices. The plunger having returned, the pressure on the 
bottom of the matrices caused by the first elevator is withdrawn, the line- 
justification and vice levers return to the position of rest, and the pot and 
mould-wheel retreat (8), leaving the slug in the mould. The mould-wheel 
now completes its revolution by making a three-quarter ten (2), fig. 419, 
plate LXIX, during which the back of the mould passes over a knife 
which trims off the superfluous metal, fig. 240, p. 265, including the 
retaining bars. The mould-wheel now advances (8) on to two steady-pins, 
the mould being in front of two parallel trimming-knives, through which the 
slug is forced by an ejector-blade (8), which pushes the slug from the mould, 
fig. 237, plate XIV, and thence through the knives into the galley at the 
front of the machine, fig. 419, plate LXIX, the ejector-lever being returned 
by (9). Meanwhile', the first elevator (1) has carried the line of matrices 
upwards to the intermediate channel, where it is met by the second 
elevator (5). The first matrix-pusher (9) now transfers the line of matrices 
from the first elevator to the second elevator. The pusher having tempo¬ 
rarily receded, the elevators return to their position of rest. Meanwhile, 
the first matrix-pusher, acting in conjunction with the space-shifter (9), again 
advances and causes the space-bands to be gathered by the space-shifter, 
which returns them to their receptacle at the right-hand end of the inter¬ 
mediate channel. In the meantime, the line of matrices has been pushed 
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by the second matrix-pusher (2) from the second elevator into the lift- 
box, where the matrices are lifted, one at a time, so that each successive 
matrix is engaged by three distributor-screws, and passes on to the dis¬ 
tributor-bar, fig. 412, p. 425, along which it travels, by means of the revolving 
screws engaging with the lugs. The matrices are suspended from the 
distributor-bar by their teeth, and when each arrives at that portion of the 
bar from which this particular combination of teeth has been removed, 
it falls between guides and passes back into the magazine. The path 
of the matrices through the machine is shown in fig. 417, plate LXIX. 

The Linotype is driven usually by belting; the main-shaft carrying 
the clutch runs at about 72 revolutions per minute and the cam-shaft at 
about 6 - 5 revolutions per minute. About 
o*3 horse-power is required to run the 
machine; the maximum torque is required 
when making the upstroke of the pump. 

The mould and the body-trimming 
knives may be specially arranged so that 
when a suitable matrix is used the type 
can be kerned, or can beard, below the 
body-size, the kerned, or bearded, portion 
being entirely formed in the matrix. This 
is used to form the two-line letter used in 
newspapers at the commencement of ad¬ 
vertisements. The beginning of the suc¬ 
ceeding line must be set with two or more 
quads so as to provide the clearance for 
the kern, or the exact length may be 
obtained by using the two-line matrix Fre. 420 .—Linotype ; two-lim 

reversed. A portion of a slug commencing letter - Twlce £uU slzc ' 

with a two-line letter is shown in fig. 420. ' . 

The two-line and other large matrices are formed without nicks, and 
consequently are not elevated to the distributor-bar; they drop into a 
tray near the space-magazine. Matrices for accented and special sorts have 
a complete set of nicks and drop from the end of the distributor-bar to 
the pie-tray on the right.of the machine. 

In the model 4 English and model 9 machines the magazines may be 
arranged so as to take matrices for two-line letters, up to 36-point. In the 
case of the larger bodies the matrix carries only a single strike, the back of 
the character corresponding to the back of the lower character carried by a 
two-letter matrix ; consequently such matrix is used in the raised position 
when composed, unless a mould of suitably large body is being used. 

The rate of output of the Linotype machine is generally taken at a 
minimum of 6000 ens per hour, tliis representing the normal rate of an 
average compositor. Under good conditions, however, the compositor 
averages from 8000 to 10,000 ens. Under special conditions a very expert 
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operator is capable of greatly exceeding this speed. It is recorded that 
in a competition lasting for two hours, held in 1900 in the United States, 
between thirty-six operators, the winner attained the remarkable speed of 
over 17,200 ens per hour, and the lowest speed attained by any com¬ 
petitor was over 12,000 ens per hour. 

To avoid confusion between the various models of Linotype machines 
which are, generally speaking, numbered differently in England and in 
America, it should be noted that:— 

The first independent-matrix commercial machine is identical 
with that known in England as the blower machine, fig. 400, p. 423. 

Following the square-base machine, figs. 402 and 404, p. 424, in 
both countries came the star base, which has since remained standard. 

The next decisive step in the change of pattern was the introduc¬ 
tion of the light, quick-change magazine, the outstanding feature 
of which was that the change was effected from the front of the 
machine; the machines embodying this feature are American model 5 
and English model 2, both of which are single-magazine machines; 
fig. 405, plate LX. 

Then followed the provision of two superimposed magazines with 
two distributing mechanisms; these features appear in American 
model 4 and in English model 3 ; fig. 406, plate LXI. 

The next important step was the provision of an equipment of 
three magazines with a common distributing mechanism ; the 
machines so fitted are American model 8 and English model 4 ; 
figs. 408 and 409, plates LXIII and LXIV. 

Following this came the four-magazine machines with four dis¬ 
tributors, which are model 9 both in America and in England ; fig. 410, 
plate LXV. 

A still later machine is known as model 10 in both countries. The 
differences between this and the standard models are that it holds 
one magazine at a time only, that the magazines are smaller with 
shorter channels, and that each holds fourteen instead of twenty 
matrices, but with two channels for e and an automatic change of 
channel at each line delivery; fig. 411, plate LXVI. 

The Linotype single-magazine machine, fig. 405, plate LX.—By a 
recent improvement the single-magazine Linotype can be arranged to take 
one of several interchangeable magazines, and may have two moulds fitted 
diametrically opposite each other in the mould-wheel. This enables the 
machine to be changed very quickly for face and to be operated on two 
different body-sizes without changing the mould. 

The double-magazine Linotype is shown in fig. 406, plate LXI.— 
Double-magazine machines are now in general use. There are two 
magazines which are placed one above the other; the lower magazine 
has its escapement below, as shown in fig. 421, plate LXX ; the upper 
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magazine, lias its escapement above, with separate upper verge-rods. By 
means of a lever on the right of the keyboard either series of verge-rods 
can be thrown into gear, the lever performing a similar function to the 
shift-key on typewriters ; thus any portion or portions of a line may 
be set in matrices from the upper magazine and the remainder from the 
lower magazine. Each magazine may contain two-letter matrices so that, 
with a keyboard of ninety keys, a total of 360 characters can be obtained. 
The return of the matrices to their respective magazines is effected by 
means of a central notch in the bottom of those matrices which belong 
to the upper magazine, fig. 181, p. 222. The matrices, after leaving the arm 
or second elevator, are received on a short rail, and those without notches 
engage with the lower distributor-bar, while the notched matrices 
straddle this short rail, travel between guides below the top ears, and 
drop sufficiently to clear below the lower distributor-bar; they then fall 
into an elevating device which transfers them to their own distributor- 
box above the other. The return of the matrix to its proper place in 
its own magazine is therefore perfectly automatic. The magazines can be 
thrown backwards and raised clear of the escapements at the front end 
by means of an arrangement of levers; in this position they can be 
changed very quickly. 

The American or Mergenthaler Linotype machine has the same difference 
in the matrices, but the notched matrix in this case falls down a chute to 
its distributor-box and enters the lower magazine. The escapement of 
the upper magazine is below, and that of the lower magazine is above. 
Thus in the American machine the additional magazine has been added 
below, and in the English machine above, the original position. With the 
American arrangement the lower magazine can be changed while the 
machine is being operated with the upper magazine in use. 

These machines, known as model 3 in England and model 4 in 
America, comprise a number of improvements for facilitating, in par¬ 
ticular, access to the mould-wheel and to the trimming-knives. 

In the Linotype machine adapted to use the arabic character, fig. 
407, plate LXII, there are two distributor-bars, and a corresponding 
increase in the number of distributor-screws, of which there are four as in 
model 3 instead of three as in the machines with only a single distribut¬ 
ing mechanism. 

By special alterations in model 3 Linotype machine it has been 
made possible to carry out the composition of Arabic and other oriental 
languages. The keyboard has twelve rows of keys in place of the usual 
six rows, and matrices of a single-letter fount are distributed into the 
channels of the two magazines. The galley of the machine is of special 
construction, and so arranged that the completed slugs are delivered in 
column from left to right instead of in the usual order ; the arrangement 
which effects this is shown in fig. 407, plate LXII. In this machine the 
distribution is carried out in a special manner : the matrices from the two 
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magazines are automatically sorted and replaced in the magazine channels 
to which they belong by means of a duplicate distributor-bar; the 
mould can also be made of a special form for casting recessed slugs, and by 
this means slugs up to 36-point can be produced with only a small portion 
of the metal which would be required for the solid slug. 

The recess mould when used for setting bodies not larger than 12 or 
14-point may also be used to effect a considerable saving in metal. 

Model 4 Linotype machine (English), like the other models, is capable of 
using the two-letter matrix, and can be made either as a simplex, duplex, 
or triplex machine ; that is, it can be provided with one, two, or three 
magazines with their matrix equipment, the arrangement being such that 
the machine can be increased in capacity progressively from simplex 
to duplex or to triplex, as may be required, by the addition of the extra 
magazines ; the same applies to American model 8. 

The main feature of the design of this machine is the facilitation 
of quick-changing from one fount to another, the three magazines being 
retained in position, in the triplex machine, ready for operation at the 
will of the compositor who effects the change from one magazine to 
another by merely raising or depressing a hand-lever. The magazines 
are counterbalanced by means of a spring so that the operation of shifting 
them from one position to another can be effected with the minimum 
of effort. The change of the mould and the setting of the knives for effect¬ 
ing an alteration in type-body and measure can be made in the time re¬ 
quired for the distribution of the matrices of the last line composed into 
their proper magazine. With this machine it is possible for the operator 
to make a complete change of face, body, and measure in a few seconds 
without leaving his seat. 

The two upper magazines are of the light quick-change pattern, and 
can be easily removed by sliding forward on to the hooks, whence they can 
be lifted off by hand, and other similar light magazines substituted in their 
place if it is desired to make a further change of fount. 

The range of these machines in body is from 3-point to 14-point, and 
the length of line ranges from 4 to 30 pica ems. 

Among the improvements introduced into this model of machine are : 
an automatic knife-block for adjusting the trimming-knives by means of a 
hand-lever with an index-gauge ; a quick-change driving pinion for enabling 
the mould-wheel to be turned to any desired position ; a chute for convey¬ 
ing the metal chips from the back knife to a box at the base of the machine ; 
and a quadder for the automatic quadding out of short lines without necessi¬ 
tating the use of the- quad and space keys. In addition to the above an 
alteration has been made in the keyboard by carrying the space-key across 
the top of the board to give greater speed in composition ; the keyboard- 
rollers have also been geared. Improvements have been made in the metal- 
pot which is fitted with three independent gas-jets at the front, centre, and 
rear respectively, and the gas-supply is fitted with a mercury governor. 
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which allows the gas to be turned on fully without affecting the temper¬ 
ature for which the adjustment has been made. The galley, in front 
of the first elevator, has been improved so as to enable the compositor to 
see the slugs as they are delivered, and in addition to these modifications 
some minor improvements have been made in the assembling-slide and in 
the copy-holder. 

All the upper magazines are standardized and interchangeable so that 
they can be placed upon or removed from the machine without adjustment. 

For preventing matrices from falling into the lower magazine when the 
upper one is in use a plate is fitted covering the open space, so that any 
matrices fall into a tray instead of into the magazine below. 

Model 9 four-magazine quick-change Linotype .—This machine, fig. 410, 
plate XLV, presents the latest improvements on previous models of the 
Linotype, and is equipped with four interchangeable superimposed 
magazines, any one of which can instantly be brought into operation, and 
all of which are controlled from the standard Linotype keyboard of ninety 
keys; as each matrix is of the two-letter pattern, it follows that it is 
possible to compose any of 720 different characters from the one key¬ 
board, and in addition to this any character of infrequent use may be 
set into the matrix line by hand, and will, after casting, automatically 
return to the pie-box. 

Any face can be set continuously or all the faces can be mixed in the 
same line of composition, so that an operator can set complete display 
advertising work involving several different styles and sizes of face and 
body and varying measures without leaving his seat. As in model 4 
described above, the magazines are interchangeable and can be quickly 
removed and replaced by others, so that the range of styles and faces 
can be increased as desired, the only limitation being the total range 
of faces available for use on the Linotype. The mould-wheel carries 
four moulds. The universal ejector and universal knife-block which are 
fitted to this model are instantly adjustable for all bodies and measures. 

A single assembling-belt transfers matrices from any of the various maga¬ 
zines to the assembling-elevator ; by swinging the front entrance open the 
assembling-mechanism becomes accessible. In this model the magazines 
themselves remain stationary, instead of being movable, as in model 4. 
Each magazine is provided with a series of escapements for controlling 
the delivery of its matrices; the escapements of all four magazines are 
actuated by a single series of escapement-rods mounted in a frame, each 
rod having four notches in its edge. The escapement-rods are raised or 
lowered by shifting the hand-lever so that their upper ends are connected 
with the escapements of the particular magazine desired. The same move¬ 
ment of the handle couples these rods, through one of the series of notches, 
to the key-rods,and thus connects them with the usual keyboard mechanism. 
Both the magazine and the mould which are being used at the time are 
shown by indexes plainly visible to the operator. The cards of these 
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indexes are changed by the compositor to correspond to the different 
magazines or moulds on the machine. 

Any magazine can be removed by one man from the front of the machine 
without disturbing the other magazines, and it can be replaced by another 
containing a different fount of matrices, for each magazine is independently 
carried. The matrices are automatically locked in the channels, so that 
there is no danger of their falling out when the magazine is removed. The 
front entrance can be opened and closed without disturbing any adjust¬ 
ments, and the machine is ready for immediate use as soon as it is 
closed. The entire operation of changing the magazine can be performed by 
the operator in less than one minute. The four different kinds of matrices 
are selected and conveyed to their respective magazines by means of 
small bridges which engage with notches in the base of the matrix. Three 
different notches being required to differentiate between the different 
founts, it is of course necessary to alter the position of the respective 
bridge or selector to correspond to the fount to be distributed to any 
magazine which is changed. 

The escapement for matrices in models 4 and 9 Linotype machines 
is not carried entirely on the framing of the machine as in the earlier models, 
but the escapement proper forms part of the magazine itself, while the 
escapement-operating gear is carried on the key-rod frames. The arrange¬ 
ment of the matrix-escapement and of the escapement-operating gear is 
shown in fig. 422, plate LXXI. 

Figure 423 illustrates the flexibility of composing machines, a flexibility 
which is in some respects limited only by the matrices available. 
This particular example is from the Linotype, and, of course, cast in 
slug. Specimens of similar work from individual-type machines might 
perhaps, in the matter of their correction, afford greater facilities of altera¬ 
tion after setting, but, as above stated, the real limit in every instance 
is merely the variety and supply of matrices. 

The Dougall Linotype, fig. 424.—This machine was a Canadian inven¬ 
tion, and has been built and successfully operated. The authors are 
authoritatively informed that it was a very handy and practical machine. 
The machine differed but little from the Linotype in general appearance, 
but the line of matrices when assembled was rotated about a vertical axis 
before presentation in front of the mould occupying a position at right 
angles to that of composition. After the cast had been completed, the 
line of matrices was again rotated through a right angle to its original 
position, and then transferred to the distributing mechanism. The 
mould was not carried upon a mould-wheel proper, but upon a lever arm 
which had a reciprocating angular movement through 90° instead of 
making a complete rotation as in the case of the Linotype. Any 
advantages which this machine may have had depended upon its more 
compact form and greater simplicity rather than upon any organic differ¬ 
ence from its great prototype. 
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The authors understand that this machine came under t 
of the Linotype Company and was withdrawn from the market. 

The Victorline, fig. 425, plate LXXII.—'This machine closely 
the Linotype two-letter single-magazine machine, but compr 



pecial features. To facilitate changing the magazine tlus was so arranged 
s to swing to one side and to be capable of being tilted. The keyboard 
omprised thirteen additional keys. Water-channels were provided for 
irculating water through the mould-wheel and round the mould-blocks, 
everal minor imDrovements were claimed in resDect to the matrix-rail, the 
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vice-jaw, the locking gear for the keyboard, and the release of the mould- 
wheel. The Victorline machine and plant were acquired by the Mergen- 
thaler Setzmaschinen-Fabrik shortly after it made its appearance. 

The Inlertype, fig. 436, plate LXXIII.—Like the Victorline, this 
machine closely resembles the two-letter, single-magazine Linotype. The 
matrices, space-bands, and other supply parts are interchangeable with 
those of the Linotype, and the constructors have given special attention to 
speed of operating. It is claimed that the magazine can be changed by the 
operator in twenty seconds; that the act of removing the magazine locks 
the matrices at the front and back of the magazine and at the same time 
locks the keyboard and verge-rods. The knife-block and vice-jaws can be 
operated from the compositor’s seat and the mould is universal and 
adjustable. It is also claimed that the transferring of the matrices at all 
points has been simplified and that the cut-outs prevent the casting of a 
tight or loose line, with the resulting splash. It appears to be virtually 
a copy of American model 5 Linotype. 

The Lino graph, fig. 427, plate LXXIV, is of American origin, and 
closely resembles the Linotype machine, from which, however, it differs 
in the arrangement of the magazine, which is vertical in the Linograph 
as in the early models of the Linotype instead of inclined, as in the 
Linotype in its present forms. The distribution is the same as in the 
Linotype, but the line is transferred directly from the elevator to the dis¬ 
tributor-box, and the spacers are separated from the matrices in the 
distributor-box before the matrices are elevated to the distributor-bar. 
The magazine-channels are designed to hold twelve matrices, two channels 
being provided for the most frequently-used letters, the release being 
effected from each of the two alternative channels by means of the same 
finger-key. 

The Bellows compositor, figs. 428 and 429, plates LXXV and LXXVI, 
is the invention of B. F. Bellows of Cleveland, Ohio, and is a slug-casting 
machine using electro-magnets with a mechanically calculated justification 
employing non-distensible space-matrices; distribution is effected by 
combinations of holes in the matrices which serve for their distribution to 
the magazine. The machine is now manufactured by the Electric 
Compositor Company of New York. 

In its present form the Bellows compositor only uses electric power for 
the driving motor and for the signal light which indicates the line length ; 
the machine, however, can be driven from any suitable source of power 
and the signal light replaced by the bell winch is usual on other 
machines. 

The operations of composing, line-justifying, and slug-casting are per¬ 
formed in the following manner:— 

The control lever 27, fig. 428, is connected to the rheostat controlling 
the driving motor, and used for starting and stopping the machine. The 
base is formed with a space between its two pillars so that the operator 
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can sit at the keyboard, as if it were that of a typewriter on a table. The 
keyboard 23, fig. 428, comprises 128 keys and a space-bar and lever; one 
of the keys is used for disposing of the line of matrices. The lay-out of the 
keyboard is similar to that of the Linotype, with tlie exception that the 
two top rows of keys are used for small capitals or titling letters. The 
key-buttons are fastened to straight levers which rest under the release 
rods, 4, fig. 429, which are in turn connected to a four-pointed star-wheel 
escapement mechanism, 3, fig. 429, in such a manner that the depression 
of a key-lever causes the star-wheel to make a quarter of a revolution and 
allows one matrix to be dropped from the magazine, 20, fig. 428. The 
matrix-release mechanism is not mechanically controlled as in the Lino¬ 
type, but it is stated to be operated by a light touch. 

As the matrices are released they drop into the gatherer, 21, fig. 428, 
where they are carried to the assembler star-wheel, 22, fig. 428, and formed 
into the line. The depression of the space-bar or lever, 24, fig. 428, permits 
a hollow temporary space, 7, fig. 428, to be dropped into the line. An 
assembled line of matrices and the slug cast for the matrices are shown 
in fig. 207, plate XI. Six temporary spaces are provided, and, should 
more than six spaces be required in the line, the space-bar or lever is 
automatically connected to the matrix-magazine and causes a normal 
space or en quad to be dropped into the line for each extra matrix. The 
range of the machine is such that it can compose any length from 
zero to five inches. 

The operator continues the composition until the line has attained a 
sufficient length for justification, when a signal light, on the top of 
the keyboard, shows him that the line is nearly complete. When the 
line is ready for casting the compositor depresses the line-key (the centre 
.key of the second row from the top of the keyboard), and the machine 
automatically proceeds with the line-justification permitting the operator 
to commence the composition of a new line almost immediately. The com¬ 
positor has no calculation to make, but only has to watch for the signal 
light. The depression of the line-key puts in motion the mechanism for 
measuring the length of the line and transmits this measurement to the 
justifier, 7, fig. 429. By means of another star-wheel escapement, space 
or blank matrices of the proper number and size are selected and released 
from the space-magazine, 6, fig. 428. The space-matrices are carried 
to their respective places by rectangular tubes connected to the temporary 
spaces, 7, fig. 428 ; the temporary space-matrices are then withdrawn 
vertically from the line of matrices and returned to their normal place 
over the assembler star-wheel, leaving the justifying space-matrices in the 
line which is then carried horizontally to the left and into the elevator, 
8, fig. 428, where it remains until after the cast, when it is delivered to 
the upper line carrier-slide, 3, fig. 428. 

The horizontal water-cooled mould is then brought by a reciprocating 
movement into alinement with the matrices on one side and with the 
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metal-pot, io, fig. 429, on the other; both the line of the matrices and the 
metal-pot are locked against the mould, and the pump-plunger makes its 
stroke. After the cast has been made the metal-pot and the elevator are 
both withdrawn from thh mould, which is moved past a knife, for trimming 
the bottom of the slug, to the ejecting mechanism, 9, fig. 429; the slug is 
here pushed out of the mould, through the side-trimming knives, 9, fig. 428, 
on to the tilting shelf, 10, fig. 428, which drives it down the slug-chute, 
II, fig. 428, and on to the galley, 12, fig. 428, ready for the imposing- 

When the elevator has been released from the mould the chain causes 
it to ascend to the upper line-carrier slide, 3, fig. 428, where the carrier, 

4, fig. 428, receives the line of matrices and takes them through the fount- 
distinguisher, 1, fig. 428, to the separator, 15, fig. 428, where the matrices 
are pushed one at a time into the matrix-cage, 5, fig. 428. 

The matrix-cage presents the matrices singly against the distributing 
pins, 16, fig. 428, of which there are eight pairs. The illustration of 
the matrix, fig. 207, plate XI, shows that there are eight holes in each 
matrix, and that opposite to each hole there is a blank space. As the 
matrix is presented against the pins one pin of each pair enters the hole, 
and is moved forward by the other pin which is pushed backward by the 
blank part of the matrix ; this gives a possible motion to eight bell-cranks, 
17, fig. 428, and these in turn operate the segments, 1, fig. 429, connected 
to the various gates which act as switches to the channels of the distributor. 
The first or top hole in the matrix operates a segment controlling one gate, 
the second hole operates a segment controlling two gates, the third hole a 
segment controlling four gates, and so on, so that the eighth hole controls 
128 gates, which are capable of being moved from side to side according 
to the position of the hole and the blank in the matrix; the number of 
combinations possible for one hole is 2, and for n holes is 2", hence in the 
present case the total possible number of combinations is 2 s or 236 ; seven 
holes would actually be sufficient for the 128 keys provided. 

The presentation of the matrix against the pins sets the gates so that 
there is a continuous channel open for the matrix; the matrix-cage, 

5, fig. 428, now recedes from the pins a sufficient distance to allow the 
matrix to clear, and to pass down the channel to its proper place in either 
the space-magazine or the matrix-magazine, 6 or 20, fig. 428. The matrices 
are given an initial acceleration as they leave the cage, the speed of distribu¬ 
tion being at the rate of 300 per minute. The completion of the distribution 
terminates the sequence of operations started by the operator's touch on 
the line-key. The distributor, 19, fig. 428, the justifying-space magazine, 

6, fig. 428, and the matrix-gatherer, 21, fig. 428, each have hinged glass 
fronts; the matrix-magazine, 20, fig. 428, is made of aluminium.alloy, 
and is designed on symmetrical lines. 

Accessibility of detail has been made a feature of the design of the 
machine which has been divided into a number of units, each of which 
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is really a small machine in itself, and these small machines are so connected 
as to synchronize with each other. These units also have each been made 
accessible to permit of adjustments or replacements being easily made and 
to reduce the cost of manufacture and assembly. Most of the moving parts, 
including the motor, the casting and the ejecting mechanism, are housed 
in the left pillar of the machine, 14, fig'. 428 ; the elevator mechanism 
is enclosed in a case, 2, fig. 428, and the line-justifying mechanism is also 
enclosed in a case, 7, fig. 429. These casings are useful for protecting the 
parts from external injury and from dust or other foreign matter, besides 
serving to retain oil and grease where lubrication is required. 

The casting mechanism contains some special features, amongst these 
being the end-clamp, which is a spring-actuated slide of the same width 
as the matrices and rather more than five inches in length; this damp 
follows the matrices into the elevator just before the casting is effected. 
The principal advantage of this device is to quad out or make blank the 
last portion of a line; this portion being any length from zero to five indies. 
This usually obviates any possible trouble with long or short lines, and 
enables the machine to cast blank slugs without composing a line of quad or 
space matrices. The right-hand end of the slug, shown in fig. 207, plate XI, 
and the slug preceding the tabular matter in fig. 255, plate XIV, were 
automatically made blank by this device. The construction of the justifier 
is such that spaces of equal size are supplied in any line which does not 
require any modification of length after justification. 

The mould is water-jacketed and universal; it produces slugs with 
smooth sides except for the holes shown in fig. 255, plate XIV ; the slugs 
are cast without ribs to permit them to be used in conjunction with loose 
type ; the pins remain in the slug until it is ejected and ensure uniform 
height-to-paper. When it is desired to cast repetitions of a line of 
matter, of a line of blanks, of borders, of dashes, or of kindred work, 
the mechanism can be controlled so that the repetition is effected without 
distribution. 

The metal-pot is capable of containing about sixty pounds of type-metal, 
and is heated by Bunsen burners which are controlled by a gas-governor, 
8, fig. 429. It is stated that the delivery of the metal from the pot and 
the peculiar method adopted for venting are such as to produce a very 
homogeneous and clean-cast slug. 

■ The machine is stated to be capable of running for several weeks with¬ 
out filling the waste-box, 13, fig. 428, which catches all the trimmings. 
The side-trimming knives are controlled by a quick-change device so as 
to cover all sizes of slugs within the scope of the machine, and also to be 
capable of dealing with the overhung two-line letter which commences many 
short advertisements. 

The matrix-magazine containing a full fount of matrices weighs about 
forty pounds, and can readily be changed by interlocking it and sliding it 
a few inches to the right; the right pillar of the machine, 26, fig. 428, 
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can be used for the storage of three magazines. It is stated that a change 
of magazine can be effected in thirty seconds. 

The standard matrices are made from the smallest size up to 14-point; 
they are of brass and measure one-half inch by fifteen-sixteenths of an 
inch. The depth of the strike is 0-060 inch from the face of the 
matrix; distinguisher cuts are ■ made on the reference-letter side of the 
matrix for distinguishing the fount to which each belongs. Each fount 
of matrices, regardless of size or face, carries its own combination of 
distinguisher cuts, and the fount-distinguisher, 1, fig. 428, can be set so 
that only the particular fount for which it is set will pass it. 

The magazine contains 127 characters, but as many extra sorts as may 
be desired may be run as pie-matrices. The pie-matrices carry the 
combination of holes for opening the pie-matrix gate, 18, fig. 428; this 
allows them to pass down the pie-matrix chute, 2, fig. 429, into the pie- 
matrix box, 6, fig. 429. The pie-matrices are distributed by hand into 
the pie-matrix sorts-tray, 5, fig. 429. 

In the process of composition pie-matrices are inserted by hand either 
at the top of the matrix-gatherer belt or at the assembler. 

The space-matrices resemble the character-matrices except for the absence 
of the character-strike in the face. It is claimed that the use of solid space- 
matrices gives a longer life to the character-matrices, because of the 
absence of sliding motion under pressure which occurs where space-bands 
are used. Moreover, a set of solid space-matrices can be supplied for about 
a fourth of the cost of space-bands, and they are subject to less depreciation. 

The alinement of the composed line of matrices is effected by lock¬ 
ing them against the top of the elevator by lifting them from the top of the 
dovetail; this portion of the matrix is only used for this purpose. All 
matrices are made to a standard alinement regardless of fount or of body- 
size. A line of H’s ranged from 5$-point to 36-point is shown in fig. 207, 
plate XI; above 14-point the matrices are used in the advertising machine. 

The speed of the machine is beyond that at which the compositor can 
work. The casting mechanism runs at 8£ revolutions per minute on all 
sizes of slugs from 2 to 18-point, or an equivalent of more than 26,000 ens 
per hour of medium width 6-point on a slug 13 pica ems long. It is stated 
that actual runs have been made at the rate of 22,000 ens per hour for short 
periods, and that no trouble is experienced in getting long runs averaging 
between 14,000 and 16,000 ens per hour, which is above the amount expected 
from the average operator. A cancel-key, 23, fig. 428, enables the operator 
to dispose of a complete line, or part of a line, without its being cast. 

The machine above described is neat and compact; it weighs about 
1550 pounds ; it rests on a rectangular pillar base and takes up about half 
the floor-space required for a Linotype machine. The power necessary 
to drive it is stated to be 0'25 horse-power. 

In addition to the standard machine just described the Bellows com¬ 
positor is also constructed as an advertising machine to be used for large 
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type for advertising and title-line matter. The two machines are identical 
except that the matrices from 13 to 36-point, the distributor, the magazine, 
and the keyboard are designed for seventy-seven characters only in the 
advertising machine, and that the mould is constructed so as to give a cored 
or hollow slug from 18 to 36-point. The ordinary standard mould being 
used for smaller sizes, the matrices from the standard machine can be run 
on the advertising machine. A 36-point slug is shown in fig. 253, plate XIV. 
The cores enable the weight of the 36-point slug to be reduced to such an 
extent that it weighs a little less than the ordinary 14-point solid slug of the 
same length. The casting speed of the advertising machine is 8| revolutions 
per minute, or the same as that of the standard machine. The smooth 
sides of the slug are even more advantageous in the case of advertisement 
slugs, as they allow all kinds of loose type, blocks, or furniture to work 
against them. 

The Monoline, fig. 430, plate LXXVII, invented by W. S. Scudder, in 
1892, is of American origin, though manufactured in other countries, and is 
remarkable for its great simplicity as compared with the other slug-casting 
machines. Reduction in the number of parts has been carried out con¬ 
sistently in the design, with the result that a very compact, much lighter, 
and much less costly machine has been evolved. 

The keyboard, fig. 283, comprises ninety-six keys and a space-key, 
which are arranged in eight rows of twelve, the arrangement being very 
similar to the standard keyboard of the Barlock typewriter or of other 
machines which have no shift-key. There are, apart from space-matrices, 
fig. 202, p. 231, for line-justification, eight different kinds of matrix, fig. 193, 
p. 227, each kind carrying twelve strikes. The characters of a group are, 
of course, chosen so that they come on the same set width, fig. 431. 

According to the particular key depressed, a matrix is released from the 
magazine compartment for the kind of matrix containing that sort, and is 
received on a stop, set by the key, so that it is at the proper level to bring 
the required character in line when it passes into the assembler. The space- 
matrix, fig. 202, p. 231, consists of a long steel wedge sliding between two 
short steel wedges, and is operated in the same way as the Linotype space- 
band, fig. 201, p. 231. The long wedge has a projection on the back against 
which the justifier pushes, lifting the wedges until the line is filled, but 
the distribution of the matrices after the line has been cast is effected 
in a much simpler manner. The Hooks at the top of the matrices 
are arranged in a series of nine different lengths corresponding to the 
eight kinds of type-matrices and to the space-matrix. The selection 
into the nine magazine compartments is effected by sliding the matrices 
on their lower ends so that the hooks engage on a series of distributor- 
rails, which are then lifted and bring all those of each kind of matrix, 
which have been used in the line, opposite to their respective channels in 
the magazine, into which each kind is pushed laterally, off the distributor- 
rails, by a pusher. 
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The great gain in simplicity in the Monoline machine is obtained, 
however, at the expense of accuracy in the product. In other matrix- 
composing, line-justifying and slug-casting machines that portion of the 
matrices which is subjected to wear on the guides is not the same as that 
from which the alinement is determined; this arrangement of supple¬ 
mentary guide-surfaces is not practicable in the Monoline and conse¬ 
quently wear of the alining surfaces is inevitable. Matrices with so large 
a number of strikes, moreover, are more difficult to produce commercially 
than are those with only two strikes, and they are also more liable to 
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Fig. 431.— Monoline; arrangement of strikes on matrices. 


damage, as an accident to the feather-edge of any one of the strikes 
renders the whole multiple matrix useless. 

The Monoline slugs are delivered into a galley in column. 

The Monoline machine occupies a space of about 3 feet 6 inches by 4 feet 
6 inches ; it weighs about 800 pounds and requires about 0'i7 horse-power. 

The adoption in the Monoline of a rational keyboard in which the 
keys most used are placed close together is, in the opinion of the authors, 
preferable to the methods adopted in some of the other machines 
described, in which the arrangement of keys is dependent on the set widths 
of the characters or on some constructional peculiarity of the machine. 
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The Typograph, figs. 432 to 445, plates LXXVIII to LXXXIV.—This 
machine, invented by John R. Rogers, about 1888, was first constructed 
in America. It was bought up so far as that country was concerned by 
the Mergenthaler Linotype Company in order to acquire the rights of the 
wedge-space invented by J. W. Schuckers. The Typograph continued to 
be made in Canada and Germany, and was reintroduced into this country 
in igo8. 

The space-disks, fig. 204, p. 232, are used in pairs one above the other, and 
are rotated equally so that the long stems of the letter-matrices are kept 



parallel. Two steel bars of square section form the magazines for the space- 
disks ; each of these bars is separate from, but forms the continuation of, 
the end of one of the square steel line-justifying shafts. In the normal 
position of these shafts, relatively to the bars, the space-disks can be made to 
slide freely from the one to the other in either direction. The hole through 
the centre of the main part of the space-disks is square, which enables this 
piece to be rotated relatively to the plate b, fig. 204, p. 232, the arm of which 
is held in a groove in a brass guide. The letter-matrices on each side of a 
pair of space-disks are thus wedged apart by the action of the helical 
surfaces ; equal rotation of the two square shafts is effected by spur gears 
on the overhung ends of the shafts engaging with a rack which is spring- 
propelled on the line-justifying stroke. 







-Typograph ; normal composing position of upper part . 
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Figure 437 shows a line of single-letter matrices ready for line-justification, 
and fig. 438 shows the line after the shafts have been partially rotated to 
the requisite extent to make the space-disks fill out the line. 

At the top of the machine, fig. 432, plate LXXVIII, is the keyboard, 
together with the escapements and magazine. The keyboard comprises 
eighty-four keys, the arrangement of which for the English language is shown 
in fig. 278, p. 294; since the matrices do not leave the wires it is possible to 
adapt the machine to any other language without either the necessity for 
specially designing the faces to any particular system of set widths or the need 
for modification of the magazine, escapements, etc. It is, in fact, as easy to 



adapt the machine to. use other characters as it is so to adapt a typewriter. 
The escapement, fig. 439, is operated by a rod from the key ; it is of the 
shears variety, the pull on the rod raising the first blade and releasing the 
first matrix after the second matrix has been checked by the second blade of 
the shears. On the return of the key, the second matrix is allowed to come 
forward into the place occupied by the first matrix after the first blade has 
descended far enough to check its further movement. When the upper 
frame of the machine is tilted back the escapements, which are carried on a 
separate frame, are raised clear of the wires by a lever having an eccentric 
movement, so that the matrices can return freely to the ends of their respec¬ 
tive wires. The escapement-frame comes back into position on commencing 
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the return movement, so that the escapements are in place before the wires 
reassume a horizontal position. 

The operation of tilting the upper portion of the machine back also 
ensures the return of the two sets of space-disks to their respective places 
on their magazine-bars, this being effected by a cam on the magazine-shaft 
operating a rack, which turns a pinion on a vertical shaft carrying two levers ; 
these act respectively upon the two space-disk shafts on which the space- 



disks are threaded. These space-disks are released by a key-button just 
above the keyboard proper. 

The operations of assembling and line-justifying are shown in the four 
figs. 440 to 443, plates LXXXI and LXXXII, the reference numbers in 
each of these being the same. 

In fig. 440 the machine is shown at rest, neither the. matrices, nor the 
space-disks being in the assembling-place which is open ready to receive 
them ; the vice-jaw 1 is in the open position and the squar e shaft 2 is empty. 
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The part 3 is a removable stop-piece which can be changed when the mould 
is altered for varying the length of line. The two bars 4,4 serve as a bearing 
to carry the matrices while being assembled, and to support them against 
the pressure of the metal-pot when the cast is being made. The alining 
bar 5 provides the bearing-surface for the feet of the matrix-bars to rest 
on during line-justification. The vice-jaw 1, connected to this bar, closes 
the assembling-place when the composition of the line has been completed, 
and keeps the line of matrices in position during the casting operation. 
There is an adjustable mark 6 above these parts, which shows the width of 
line to which the machine has been set to correspond to the mould in use. 
This mark warns the operator when he must finish the line and start the 
casting operation. The part 7 shown below the alining bar is called the 
gripper; it is mounted on the shaft carrying the mould-arm and bears 
against one of the notches in the matrix-bars pressing them up so that one 
of the back notches bears against the alining rib. This operation takes 
place at the same time that the space-disks revolve and spread the line, the 
final justification of the. line being performed after alinement has been 
effected. 

The operations described here relate to the two-letter matrix. The 
description of the single-letter matrix shows how the position and action 
of the alini ng bars must differ in the single-letter machine. In the two- 
letter machine the gripper moves up to aline the matrices ; in the single¬ 
letter it-moves down. 

Figure 441 show's the assembling-block with a line of two-letter matrices 
composed, but free ; the space-disks, nine of which are shown between the 
ten words composed, are barely visible as they occupy that position which 
presents the narrowest face towards the mould. 

Figure 442 shows the vice-jaw in its erect position ready for closing in to 
the proper length of line indicated by the mark 6. This closing is effected 
automatically on moving the starting-handle. When the vice-jaw 1 has 
reached the position corresponding to the proper length of line the space- 
disks, wliich have up to this time remained stationary, rotate by the action 
of the rack on the two pinions. The space-disks can assume any width 
from two to nine points. 

Figure 443 shows the arrangement of the matrices after line-justification 
has been completed. The increased width occupied by the space-disks, as 
compared with that shown in fig. 442, is easily seen. The gripper 7 holds 
the matrices in position for alinement. The mould is then brought up and 
held against the matrices pressing them against the back bars 4, 4. The 
metal-pot with its mouthpiece is then brought to face the tang-plate of the 
mould making the whole space to be filled with metal air-tight, except for 
the small air-ways ground into the face of the mould. The pump now 
operates and the slug is cast. After a slight pause, the pump and 
mould return to their original position and the line of matrices is then 
unlocked. 
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While the above operations are taking place the compositor is reading 
.bis copy, and as soon as the casting has been made the top of the 
machine or magazine tilts back automatically, thus distributing the line 
of matrices, after which operation it returns to its normal position; the 
compositor can then commence setting the next line. The upper portion 
of the machine is locked from the moment of moving the starting-handle 
until the casting has taken place. 

After the matrices have been unlocked the tang-plate rises, cutting the 
tang clear from the slug ; when the tang-plate has reached its upper position 
the slug-ejector comes into operation, partially ejecting the slug ready for 
the trimming-knives to operate. After the knives have completed their 
stroke the slug is ejected and travels down a chute to the galley; the 
tang is ejected from the tang-plate by the small ejector, and the various 
parts return to their positions of rest in readiness for the next casting 
operation. 

The slugs being smooth on both sides, lines of single type can readily 
be composed and used alongside of them. 

The time occupied in performing the cycle of casting, distributing 
and returning the magazine to its normal position is three seconds. 
Immediately the cycle is completed, the operator, who in the meantime 
has been reading his copy, proceeds with the next line, simultaneously 
with the operation of trimming and ejecting the slug. It is stated that 
in practice the time occupied by the casting and distributing operations 
is equal to that required by the operator for reading his copy, and 
consequently no time is actually lost. The copy-holder remains fixed in its 
place while the upper portion of the machine is tilted. 

Where repetitions of a line are required, it is merely necessary to move 
a lever which throws the distributing mechanism out of action and leaves 
the line of matrices standing, and to move the starting-handle as soon as 
each slug has been turned out. The time occupied in the cycle of 
operations necessary for the repetition of a line of which the matrices axe 
standing is the same as the period of three seconds required for dealing 
with a newly assembled line. 

In its earlier form the Typograph dealt with one face only, but its 
range was soon after increased by the adoption of the two-letter matrix. 
Change of face from the one strike to the other is effected by a shift-key, 
similar to that of a typewriter. Change of the complete fount or founts 
involved removing the entire top of the machine, including the keyboard, 
by taking out four screws; a duplicate top complete with magazine and 
keyboard was then substituted for the one removed. 

According to the latest improvements change of fount is now 
performed by the following method: racks, each of which forms a 
continuation of the matrix-guides, are provided for fitting on to the 
frame of the magazine, on its right and left sides respectively, from 
which they are readily detachable. Under normal working conditions 
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these racks are absent and when the magazine is tilted the matrices 
return against a stop-rail extending the whole width of each side of the 
magazine. The action of fitting the rack on to the magazine-frame raises 
the stop-rail and gives the matrices access to the rack; to enable the 
matrices to pass off the guide-wire the latter is bent downwards and then 
upwards in a plane at right angles to its length, as shown in fig. 444, 
plate LXXXIII. This bend passes through the opening in the matrix- 
hook when the matrices slide off on to the rack. When the transference 
has been effected, with the magazine in a horizontal position, fig. 445, plate 
LXXXIV, the rack carrying the matrices, secured by a locking-bar which 
duplicates the stop-rail, can be removed and a similar rack which carries 
another fount can be substituted for it. The rack which has been 
removed serves as a holder for the particular fount it carries until it is 
again required. 

When it is also required to make a change in the body-size, the 
mould, which is retained in its socket by a spring-propelled bolt at each 
end, is released by the withdrawal of these bolts ; it can then be removed 
and one of another body-size substituted for it by simply pressing the 
new mould into the socket. The bolts then close upon it automatically 
and secure it in place without further adjustment. 

No adjustment of the knives when changing the size of the body is 
necessary, but the knife-block is instantly detached and another corre¬ 
sponding to the new body-size required is substituted for it. 

A complete change of face and body can be effected without the use 
of any tools in less than three minutes ; the keyboard remains untouched 
throughout the operation. 

The output of the Typograph is stated to average from 6000 to 12,000 ens 
per hour, according to the skill of the compositor. 

The capacity of the metal-pot is about 40 pounds of metal ;-k-is heated 
by gas, the quantity required being about II cubic feet per hour. 

The machine weighs about 9 hundredweight. It occupies a floor-space 
about 2 feet by 2 feet and stands about 5 feet high ; the space required 
for a machine and its operator is about 6 feet by 6 feet, but a smaller 
allowance suffices where a battery of several machines is installed. 

The power required to run the Typograph is about 0-25 horse-power. 

The Rowotype, fig. 446, plate LXXXV, is a matrix-composing 
machine in which there are as many sets or banks of matrix-bars as there 
are different characters carried by the machine, at present eighty-four, and 
all of the banks contain several matrices bearing the same character, there 
being as many of each character as can be required for the setting of a line. 
The matrices are plain and are attached to the upper and inner ends of 
the matrix-bars. These bars are hinged at their lower or outer ends, 
the hinges being concentric with the central and assembling position. There 
are two concentric arcs of the matrix-bars, one arc on each side of the 
machine. 
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When the matrix-bars are released, they drop by gravity, turning about 
the hinges, and the matrices enter the composing-race at the centre of the 
machine. The matrix-bar escapements are electrically operated through 
covered wires formed into a cable and carried to eighty-five contact-points 
at the front of the machine. 

In front of these eighty-five points is fixed a standard shift-key typewriter, 
and each key depression of the typewriter made when the operator fingers the 
keyboard causes the depression of a corresponding matrix or spacer. The 
operator can insert paper in the typewriter and obtain a typewritten copy as 
the composition proceeds. The typewriter can, moreover, be removed for 
use as a typewriter and readily replaced. 

The fine of matrices is assembled in a vertical position, and the slug is 
cast in the same position as the matrices stand, that is to say, reading from 
the bottom to the top of the line. 

The justification is effected by means of pairs of space-wedges dropped 
between the matrices at the end of each word. 

Cut-outs prevent the machine from' starting if overset or underset. 
The machine locks and justifies the line of matrices at the place of assembly, 
consequently the time of transfer is not lost by the matrices, but, as in the 
case of the Typograph, it is necessary for the whole of the casting operation 
to be completed and the matrices returned to their initial position before the 
operator can proceed with the composition of a second line. 

The Rowotype occupies between 5 and 6 square feet of floor-space. 

Many other slug-casting machines have been proposed and some of 
these have been made experimentally ; amongst those which have 
achieved a fair measure of success are : the Linotype Junior evolved from 
the Typograph, and the Barotype invented by H. F. Brown. The 
Barotype, according to J. S. Thompson, resembles the Monofine in its 
multiple-strike matrix, the Bellows or Electric Compositor in its use of 
hollow temporary space-matrices, and like these and the Typograph it 
produces a smooth-sided slug; as in the Linotype the matrices are 
provided with distributor-teeth. 

The Grantype .—In considering the evolution of machines which perform 
the complete cycle of operations, it may have been noticed that a limitation 
was imposed on the speed and freedom of the operator by the necessity for 
casting characters consecutively in one mould as in the Monotype, Stringer- 
type, etc., and that further invention was directed to multiplication 
of the mould, as in the Dyotype, for the purpose of overcoming this 
difficulty. 

The same tendency was observed in those machines which perform casting 
alone in its various forms, from the early pivotal machine with its single 
mould, to the Foucher machine with duplex moulds, and ultimately to the 
Wicks machine with its hundred moulds. The total number of characters 
composed per minute by the fastest operators on the Linotype machine 
greatly exceeds the maximum number of type which a single mould is 
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capable of producing within the same interval of time, and this fact has 
had its influence on the development of the class of machines which 
perform the operation of composing independently of that of casting, such 
as the Monotype. 

In order to obtain the maximum speed of which the operator is capable, 
and at the same time effect the casting of a line of loose type, it-is obvious 
that a multiple mould or its equivalent must be used if the automatic portion 
of the mechanism is to be capable of working so rapidly that, in no 
circumstances, will it cause delay to the operator. In other words, it must 
be as easy to operate as are the slug machines so widely in use at present, 
and must perform the operations of casting, removing, and distributing 
the matrices within the time period allowed in the slug machine. 

The slug machine is capable of creating a very large and increasing 
percentage of the typographical surfaces required for the production of ■ 
printing of an ephemeral and periodic nature, but in spite of all improve¬ 
ments that have been made in slug machines, their work has not, up to the 
present, proved entirely satisfactory for the whole range of printing, owing 
largely to the inherent disadvantages that must always accompany the 
use of a slug. The authors do not by this mean to imply that the use of a 
slug is of itself a disadvantage, for it may actually, as in the case of news¬ 
papers, be of the very greatest assistance in facilitating the handling of the 
composed matter. In fact, inventions have been made and patented for 
securing loose type after composition in the form of slugs ; of this Hanigan’s 
patent, referred to in the next chapter, is an example. This property is 
also recognized in the machines that form the type-bar class, also described 
in chapter XXX. In the best-known and most practical of these machines, 
the major portion of the slug consists of a metal bar of body thickness 
and of less than normal height-to-paper, into which the characters forming 
the typographical surface are successively fed while the groove in the block 
is sprung open to receive them, closing when the line is finished, and, 
usually, line-justified as well. 

For very many purposes, however, the printer finds it necessary to have 
more freedom than is given by slug machines of any kind, and the advantages 
of a loose-type machine are always making themselves apparent to him, 
a fact which is strikingly brought out by the large and increasing appli¬ 
cation which the Monotype machine has found in the lhst few years. 

A class of machine, however, in which the speed of the operator at the 
keyboard and the speed of the casting machine are different, and the 
perforated record of which can be read by few people even with difficulty 
and by most people not at all, has very grave disadvantages in the 
production of book-work, in which case the time elapsing from the commence¬ 
ment of a work till its final revision ready for the press is considerable. 
Not only is it necessary to arrive at the correct proportion of keyboards and 
casters to perform the work demanded by the particular conditions of each 
installation, or to have some machines of one class or of the other frequently 
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standing idle, but also any amendment or correction wanted in the proofs 
must necessarily demand the use of machines of each kind consecutively. 
It is clear, therefore, that the requirements of the printer are more 
adequately met by a machine which, for want of a better word, may be 
spoken of as having greater flexibility. A one-man machine performing 
the complete cycle of operations of composing, line-justifying, and casting 
—at a single cast—a line of individual type composed into a galley, is, 
consequently, the highest ideal of the book-printer producing high-class 

Briefly described, the chief differences between the Grantype and its 
parent, the Linotype, are as follows:— 

1. The matrix is made to carry, as an integral part of itself, a portion 

of mould forming a division between the type cast against it and 
against the succeeding matrix. 

2. The justification of the line which has to take account of a constant 

added thickness in the space-matrix, and a proportionate added 
thickness in the type or quad matrices, apparently complex intheory, 
and involving considerable investigation, is simple in practice. 
Several modifications of line-justifying mechanism have been 
elaborated according to the general form of the machine. 

3. Owing to its peculiar form the matrix is required to be turned 

through 90° on its way to the mould and back again on its way to 
the magazine. 

4. The pump is made with a combination of plungers coupled to a 

common cross-head so as to produce a sufficiently constant flow 
of metal over the entire width of the mould or comb. 

5. Special forms of tang-break have been devised for enabling the 

complete tang to be sheared from the comb formed by it and the 
individual type as cast. 

6. The mould, which is water-cooled, is arranged in such manner that 

its ends can be removed for the ejection of the completed line of 
type to the galley. 

7. The form of break adopted and the method employed for removing 

the tang are such that it is possible to use hard metal as in 
founders’ type. 

8. The depth of strike is identical, both as to shoulder and as to 

counters, with the best products of the typefounders. 

9. Like the Linotype, the speed of the machine is not limited by 

mechanical considerations, but only by the capability of the 
operator. 

Except to the expert the machine would appear to be an ordinary 
Linotype machine. 



CHAPTER XXX. 


IMPRESSION MACHINES, TRANSFER MACHINES, TYPE-BAR 
MACHINES, PHOTOGRAPHIC AND UNCLASSIFIED MACHINES. 


“ First impressions are best.” English Proverbial Saying. 
“ Fair exchange is no robbery.” English Proverbial Saying. 

io-point Cheltenham bold (American Type Founders Co.). 

“ A soft head is misplaced upon a strong body." 

English Proverbial Saying. 


“Look here, upon this picture, and on this.” 

Shakespeare. 


Goa-Joe, our Portugee cook what came from Indier, said 'e were entered for no 

Sucupira Smith. 

Impression machines .—A great deal of time, not very profitably spent 
either by readers or authors, would be taken up if the subject of impres¬ 
sion machines was discussed at any length, for, though the class of these 
machines is large, and they have engaged the attention of numerous in¬ 
ventors—the most notable among whom was Ottmar Mergenthaler, subse¬ 
quently the inventor of the Linotype machine—this form of composing 
machine has never been a success. The difficulties are inherently almost 
insurmountable. The broad feature of these machines is the impression 
from male dies, of the letters desired, character by character, or the im¬ 
pression of a complete line at a time from male dies assembled in the desired 
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position and order, in some more or less soft material, metallic or non- 
metallic, which impressions later serve as a mould from which to cast a 
slug or stereotype-plate with the required relief characters upon it. Methods 
and details may vary, but the principle remains the same. Some of these 
machines are exceedingly ingenious and costly, and have done good work 
in what may be termed the experimental stage, but the difficulty of justi¬ 
fication and other practical drawbacks have, as far as the authors are aware, 
prevented any of them from becoming really commercial. The most interest¬ 
ing facts in connexion with these machines are that, as already mentioned, 
Ottmar Mergenthaler spent much time on them, and that J. W. Schuckers, 
while working on an impression machine in 1885, invented the double¬ 
wedge justifier, which, as J. S. Thompson well says, proved to be a very 
important invention in the art of printing. It was curious that Schuckers 
only just preceded Ottmar Mergenthaler in fifing his application for the 
patent, and as it was decided that he was the prior inventor, the Mergenthaler 
Linotype Company was compelled to buy his rights in order to use this 
spacer in the Linotype machine. The price given is stated to have been 
$416,000, and is said to be the largest sum ever paid up to that time for 
a single patent. It is also interesting to note that John R. Rogers, 
inventor of the well-known Typograph, was in 1888 the inventor of the only 
impression machine ever put into practical use, this being the original 
Typograph, which was an impression machine. Like Ottmar Mergenthaler, 
this inventor also developed his machine on similar lines, namely, the 
casting of the slug from an assembled and line-justified line of matrices. 

Another incident also worth mentioning in connexion with these 
machines, which have been so fruitful in causing the discovery of cognate 
and highly practical inventions, was that Charles Sears, while working 
on one in 1898, evolved a differential feed for the carriage of a typewriter. 

Among a number of impression machines may be mentioned the Typo- 
matrix, the St. John Typobar, Fowler’s impression machine, and the Heath 
matrix-typograph. A reproduction of an illustration of one of these 
machines, namely, Fowler’s impression machine, fig. 447, plate LXXXVI, 
is given to show what important and powerful machines some of these 
were, and to afford an idea of the large amount of time and money and 
effort that has been wasted to accomplish what has so far been found to 
be, if not practically impossible, at least a commercial impossibility in 
competition with the ordinary slug-casting machines. Further particulars 
of machines of this class are given in “ The History of Composing 
Machines,” by John S. Thompson, from which the illustration shown in 
fig. 447, plate LXXXVI, is reproduced. 

According to the writer cited, a few of the Rogers impression Typograph 
machines are still in operation in the United States of America, but as far 
as the authors are themselves aware, none of these machines has had any 
real practical or commercial success ; for, apart from the troubles arising 
from line-justification, the embarrassments due to distortion and the 
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difficulties of making corrections militate too much against any apparent, 
though dubious, advantages which they may possess. 

CALCULATING MACHINES PRODUCING STEREOTYPE-MATRICES. 

The most important impression machines ever made or proposed to be 
made are the calculating machines of Babbage and of Scheutz, in which 
the typographical operations are confined to the impression of figures for 
tabular work. 

The tremendous labour involved in the calculation of tables of logarithms, 
of the trigonometrical functions of angles, of annuities and of astronomical 
tables such as those published in the “ Nautical Almanac,” as well as of other 
tables, is only a part of that necessary for the final production of the 
printed works of reference. Errors may occur in transcription from the 
computer’s sheets on to the copy; they may be introduced by the com¬ 
positor setting a wrong type through the preceding operation of distribution 
having been imperfectly performed ; they may be subjected to error through 
the compositor misreading the copy or lifting the wrong sort, and again, 
even after the proof has been read, errors may be introduced by trans¬ 
position of the figures or by mistake in correcting when the proof is being 
revised ; in fact the work of checking tables, such as those of the " Nautical 
Almanac," is a most onerous and responsible matter, for there is practically 
no context to go by and the probability of an error passing uncorrected in 
a mass of figures is far greater than that of a mistake remaining in a literary 
work. Charles Babbage himself took the precaution to check his tables 
of seven-figure logarithms figure by figure with those of Vega, Callet, Briggs, 
Taylor and others, in all nine times, and yet, just before stereotyping no less 
than thirty-two errors were detected; after stereotyping eight more were 
found and corrected in the plates. The large tables of Prony, which were 
calculated in France by a staff of six mathematicians, six assistant mathe¬ 
maticians, who converted the formulae to numbers, and from sixty to eighty 
computers, remain in seventeen folio volumes of manuscript still unpublished, 
though ioo pages were actually set up by Didot of Paris. The enormous 
amount of time occupied in the calculation and in checking the copy, and the 
even heavier work involved in checking the proofs, led Babbage to the in¬ 
vention of mechanism which would enable the whole of this purely 
mechanical work to be performed by machinery instead of by human 
agency. 

Allusion has been made earlier in this work to calculating machines 
and to their evolution from the original adding machine invented by Pascal. 
The principle of the Babbage calculating machine may be briefly explained 
by means of the following simple examples :— 

The squares of the natural numbers I, 2, 3, 4, 5, . . . form the simple 
mathematical series 1, 4, 9, 16, 25, . . . If it is desired to calculate many 
terms of this series, it is found that if each term in it is subtracted 
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from the term which succeeds it, the new series that is obtained is 
3. 5, 7) 9» IT i • • ■ which may be termed the first differences. If these first 
differences are again subtracted from each other, the series obtained is 
2, 2, 3, 2, 2 . . . which may be termed the second differences. If these 
differences are again subtracted in the same manner the third differences, 
o, o, o, o, . . . are obtained ; the series is said to be of the order A 8 = o. 
These figures may be arranged as shown in table 46. 

In the arrangement adopted in the table for the series under investi¬ 
gation, any square above 3 consists of the sum of the immediately preceding 


Table 46 .—Squares of the natural numbers. 



square and of the differences taken diagonally upwards across the table 
to the right. Thus : 25 + 9 + 2 = 36. 

In this simple example only two differences are required, but if a 
slightly more complex case is taken, that of the number of units in tetra¬ 
hedral piles of shot, the series is obtained by the summation of the suc¬ 
cessive triangular layers of shot:— 


The numbers contained in the piles form the series 1, 4, 10, 20, 35, 
56, 84, . , . Treating this series by successive subtraction in the same 
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manner as the squares of numbers, the first differences obtained are: 
3, 6 , 10, 15, si, ... ; treating these again by subtracting, the second 
differences are : 3, 4, 5, 6, ... ; and treating these by subtraction for a 
third time the differences are : 1,1,1,. .., after which the fourth differences 
are o. This series is said to be of the order A 4 = o. 

These figures may be arranged as shown in the following table :— 


Table 47. —Number of shot in piles. 


Number of 
layers of 

Number of 
shot in the 
pile. 

First 

Second 

difference 

A a 

Third 

difference 

A 8 

* 


3 

3 



4 

6 

- 

■ 

3 

_”_ 

xo 

3 


4 

L ”_ 


6 


5 

35 


7 

- 


56 



- 

7 

84 





This table shows that for the series under investigation the number of 
shot in any pile above 20 consists of the sum of the immediately preceding 
pile and of the differences taken diagonally upwards across the table to 
the right. Thus: 35 + 15 + 5 + 1 = 56. 

Now most of the figures required for the tables used in calculations are 
obtained from the summation of the terms of a series, and it is 
possible, in practically all cases, to obtain a series which is convergent; 
a familiar example of a convergent series is 

fcs=I+ i + r^i + r x 2X3 + 1 X 2 X 3 X 4 + ‘ • ■ = 271838x828... 

As the terms diminish rapidly in value a very limited number suffices for 
obtaining as many figures as are necessary for the degree of accuracy 
required in calculations of almost any kind based on measurements and 


TYPOGRAPHICAL PRINTING-SURFACES. 


458 

statistics, and the six orders of differences adopted by Babbage would 
have been adequate to most practical requirements. 

Translating the mathematical requirements shown by the tables of 
differences, the mechanism was so contrived that whatever might be the 
numbers placed respectively on the figure-wheels of each of the different 
columns, the following succession of operations took place when the 
handle was worked. Whatever number was shown on the column of 
first differences, would be added to the number on the table column. 
The same first difference remaining on its own column, the number 
shown on the column of second differences would be added to that first 
difference, and so on for other columns. The first half-turn of the handle 


Table 48. —Cubes of the natural numbers. 



performed the adding from wheel to wheel across the columns, while the 
second half-turn effected those carrying operations which may have been 
rendered necessary by the preceding additions or by the carrying operations 
themselves. 

In the Babbage machine, a portion of which is shown in the illustration, 
fig. 448, plate LXXXVII, the reading wheels were arranged vertically over 
each other, so that the figures read downwards, the lowest wheel giving 
the units digit, the one above it the tens digit, and so on. 

Thus in calculating the cubes of the natural numbers the figures 125 
appear on the table column; 91 on the first difference column; 
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36 on the second difference column; and 6 on the third difference 
column. By making two half-turns of the handle, 91 is added to 125, 
giving 216 on the table column; 36 is added to 91, giving 127 on 
the first difference column ; and 6 is added to 36, giving 42 on the 
second difference column. Another two half-turns of the handle give the 
figures in the columns respectively as 343 in the table column and 169, 
48, and 6 respectively in the first, second and third difference columns. 
The arrangement of the figures before and after the first two half-turns 
of the handle and after the next two half-turns of the handle is shown in 
table 48. 

In the portion of the machine assembled in 1833 and now at South 
Kensington the upper wheels of one column serve as the numerator or 
counter and give the natural number of the series shown above. A wheel 
below the units wheel on the central column serves for the third differences, 
which cannot exceed nine in this case; this arrangement was adopted 
for the sake of compactness, and to avoid the use of an extra column for 
this single difference wheel. Another but smaller portion of the machine 
is in University College, London. 

It was intended to construct the machine for calculating six orders 
of differences each to twenty places of figures, so that the machine would 
have required six sets of wheels in its width and twenty in its height. In the 
work on " Babbage’s Calculating Engines " by General Henry P. Babbage, 
the son of the inventor, it is shown that the construction of the difference 
engine was fraught with many difficulties. It was necessary to design 
many special machine-tools and other appliances for the production of 
the large number of identical parts required for the difference engine. 
Difficulties, moreover, occurred with Clement, the engineer, with regard to 
the ownership of these special tools and appliances, and further difficulties 
were encountered in the typographical portion of the machine. 

When Clement stopped work on the Babbage difference engine, in 
1833. amongst the workmen discharged was a young mechanic, who after¬ 
wards became world-famous as Sir Joseph Whitworth. It is to the interest 
and to the active part taken by him in the preparation of parts of the 
difference engine that we owe the very groundwork of all modern 
engineering—standardization—and the great advance made by Whitworth 
through the introduction of gauges of high degree of accuracy and machine- 
tools of such excellence as enabled others to approach his standards. 

It has been mentioned that Charles Babbage invented another machine 
capable of a greater range of work than was within the capacity of the 
difference engine—a machine which he styled the analytical engine. So 
much investigation had been made of the possibilities of this engine, and 
of the claims of Babbage, supplemented by a series of elaborate drawings 
with a unique and simple system of notation devised by the inventor, that 
the question of the construction of the machine was investigated by a 
committee of the British Association .appointed in 1878, consisting of 
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Prof. Cayley, Dr. Farr, J. W. L. Glaisher, Dr. Pole, Prof. Fuller, Prof, 
(now Sir) Alex. B. W. Kennedy, Prof. Clifford, and C. W. Merrifield, 
" To consider the advisability and to estimate the expense of constructing 
Mr. Babbage’s Analytical Machine and of printing tables by its means.” 

From the conclusions arrived at by the committee it appears that the 
drawings for the analytical engine were not what would, even at that 
time, have been considered proper working drawings; the drawings did 
not give the limits as modem drawings would, and it was found that 
further invention might be necessary to bring the design to such a point 
that a more definite conclusion could be drawn as to the ability of the 
machine to perform the work for which it was intended; further, the 
committee was unable to give any estimate of the cost of the machine 
from the data laid before them ; it made, however, certain recommenda¬ 
tions as to the possibilities of a less elaborate machine, for the calculation 
of determinants and for the solution of simultaneous equations. 

Probably the most admirable of the many ingenious inventions of 
Charles Babbage was the anticipating carriage which he devised for the 
analytical engine. 

A large amount of work was done by General H. P. Babbage on that por¬ 
tion of the analytical engine which his father styled the " mill.” This 
portion of the machine, which is the property of General Babbage, was 
exhibited at the Japanese-British Exhibition in 1910 and at the Coronation 
Exhibition in 1911; it is at present in the South Kensington Museum, where, 
by the kindness of the owner, one of the authors had an opportunity of in¬ 
specting it. This machine has been provisionally fitted with a printing device, 
of the ribbon-printing class, to enable the work done to be checked. 

The other portion of the analytical engine in the South Kensington 
Museum has an impression device somewhat similar to that fitted to the 
Scheutz machine, but the authors are informed by General Babbage that 
it was proposed by the inventor to adopt a toggle action instead of a cam 
for obtaining the impression. 

The analytical engine was arranged to print, in all, twenty-five figures 
in the width of the stereotype-matrix, and the number-wheels are engraved 
with a modern face of pica body. 

The difference engines actually constructed and completed were those 
of Scheutz, a printer of Stockholm, Sweden, who was assisted by his son. 
The first Scheutz machine is stated to have been capable of calculating 
terms of five figures with three orders of differences of five figures each, 
and of printing its results. The second machine, which went to America, 
could calculate series with four orders of differences each of fifteen figures ; 
it printed the results to eight figures, with automatic correction of the last 
figure—where necessary—for the omissions: for example 3x415927 for 
3-14x592653. . . . 

The Scheutz difference engine was completed at Stockholm with the 
assistance of the Swedish Government on a guarantee by the professors 
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of the Academy of Stockholm. It is due to this assistance that the honour 
of producing the first complete machine for calculating mathematical tables 
by differences and printing the results was secured by Sweden. The Scheutz 
difference engine was exhibited at the great Exhibition of Paris and was 
then purchased for the Dudley Observatory at Albany, New York State, by 
John F. Rathbone, an enlightened and public-spirited citizen. 

An exact copy of this machine was made by Bryan Donkin & Co., 
for the use of the British Government in the Department of the Registrar- 
General, Somerset House. The cost of this machine was £1200, and 
in the opinion of one of the authors who has examined it in detail, it 
must have cost more than this sum for net labour. 

This machine is now in the South Kensington Museum, and by the 
courtesy of the director, F. G. Ogilvie, the authors are able to give the two 
illustrations shown in figs. 449 and 450, plates LXXXVIII and LXXXIX, 
as well as a portion of a stereotype, fig. 451, plate LXXXVIII, cast from 
a matrix actually impressed by this machine. 

The Scheutz machine is slow in action compared to the Babbage differ¬ 
ence engine, for the Babbage engine completed its cycle with two half¬ 
revolutions, forward and backward, of the operating handle, while the 
Scheutz machine requires thirty-eight revolutions of the handle to effect 
the complete cycle of calculation and impression. 

A further difficulty with the Scheutz machine arises from the fact that 
many of the movements are gravity-controlled by small weights, and unless 
everything is working quite freely it is possible for the alining bar to be 
brought on to the tops of the teeth; the machine, when received at 
South Kensington Museum, bore evidence that this had occurred at some 
period in the past. 

The reversing of the carrying carriages is effected in the Scheutz 
difference engine by a mangle motion on the large gears which show at the 
front of the machine, fig. 450, plate LXXXIX. 

The impression device consists of a group of steel toothed-wheels, 
mounted on concentric sleeves, the other ends of these sleeves being fitted 
with gear-wheels engaging with the controlling racks. The toothed wheels 
are engraved on the tops of the teeth with the die-figures for impression ; 
an alining bar of gun-metal is brought into engagement with a set of spaces 
between the teeth prior to the elevation by cam action of the stereotype- 
matrix bearing table. The stereotype-matrix is of card 0'05 inch in 
thickness, and the depth of strike is 0^026 inch. The depth of counter 
in the engraved figures of the wheels is o'on inch. The face impressed 
by the machine is long primer old-style. 

The authors are informed by the Dudley Observatory, Albany, that the 
Scheutz machine there has been out of commission for over twenty-five 
years. An example of the work performed by it remains in the “ Specimens 
of Tables, Calculated, Stereomoulded, and Printed by Machinery," 50+ 
xviii pp., Longmans, Brown, Green, Longmans and Roberts, London, 
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1857, a work dedicated to Charles Babbage by George and Edward Scheutz. 
This machine was fitted with number impression wheels' for long primer 
modern figures ; owing to this difference there can be no error made as to 
which machine produced tabular matter referred to either of them.' Both 
of these machines gave an increased feed to the impression table, so as to 
produce the.effect of loading, at every fifth line. The work of the Somerset 
House machine is represented by the “ English Life Table ; Tables of 
Lifetimes, Annuities, and Premiums with an Introduction by William 
Farr, M.D., F.R.S.; D.C.L.,” 605+clv pp., Longmans, Green, Longman, 
Roberts and Green, London, 1864. The stereotype here reproduced in 
fig. 451, plate LXXXVIII, is from a matrix prepared for this work. 

Dr. Farr says of this (third) Scheutz machine : " The machine has 
been extensively tried, and it has upon the whole answered every expecta¬ 
tion. But it is a delicate instrument and requires considerable skill in 
the manipulation. It approaches infallibility in certain respects, but it 
is not infallible, except in very skilful hands. The weakest part is the 
printing apparatus, and that admits of evident improvement.” 

Dr. Fan-, in the appendix to the " English Life Table,” refers to the 
Scheutz machine, and after mentioning the use of the machine writes: 
“ This volume is the result, and thus—-if I may use the expression—the 
soul of the machine is exhibited in a series of Tables which arc submitted 
to the criticism of the consummate judges of this kind of work in England 
and in the World." 

DIRECT AND INDIRECT TRANSFER METHODS. 

Transfer machines .—Amongst the early attempts to produce a printing- 
surface mechanically, the idea of producing one by lithography rather than 
by the setting up of type and so producing a typographical printing-surface 
took hold of man’s inventive imagination. Two main lines of inventive 
development seem to have been followed, the one being the production on 
a metal plate, by the touching of keys, of printing-characters for lithographic 
use ; and the other by printing on a secondary machine from paper ribbon 
perforated on a primary machine on the Jacquard principle, with justi¬ 
fication of the lines by some computation system, and the subsequent 
transference of the characters printed in lithographic ink to the metal plate 
from which the direct printing takes place. Where corrections arc required, 
the paper is excised and patched. 

Possibly with the offset press and the lithographic methods of printing 
now coming into general operation, there may be some small field for 
machines of this class, but this is very doubtful. As in the class of impres¬ 
sion machines just discussed, an immense amount of ingenuity and brilliant 
invention has in the authors’ opinion been expended to no purpose on 
transfer machines. 

It is stated that it was while experimenting with a transfer machine 
that Ottmar Mergenthaler made his invention of the Linotype, but that 
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diligent inventor was probably also at work on both transfer machines and 
impression machines when his most important invention, the Linotype, 
assumed a practical shape. Transfer methods seem to have had a greater 
fascination for American inventors than for British, as is shown in the list 
given of American patents covering this method, which begins with that of 
Pierre Flamm in the sixties, his patent being granted in 1866. 

One of the latest of these machines is the Lithotype, figs. 452 and 
453, plate XC, patented in 1903 by Walter S. Timmis of Brooklyn, New 
York, an exceedingly clever machine electrically controlled and provided 
with a keyboard of 100 keys. The line-justification is highly ingenious, and 
after the desired matter has been perforated and recorded in a first machine 
on a ribbon, this is passed through a second machine which, with equal 
ingenuity, at a very high speed, prints the copy on sheets of transfer paper. 
The sheets are made up into forme and a transfer taken cm an aluminium plate 
lying on the bed of the transfer press. " When the transfer paper is removed 
from the aluminium plate, the ink characters are left on the surface of the 
aluminium. This sheet is ‘ rolled up ’ a few times, swabbed over with an 
acid solution, which fixes the design, and is then capable of producing an 
unlimited number of copies ” in the printing-press. The mechanical electric 
typewriter, for so we can call it, has been operated at 10,000 ems (20,000 
ens) per hour, or at twice the speed at 'which an average operator can 
manipulate a keyboard. Thus each transfer machine can handle the output 
of two perforator machines. Mistakes of the operator can be corrected in 
the usual manner with these machines and founts can be changed by 
simply slipping a new typewheel on the printer. The whole machine, as 
has been said, is exceedingly ingenious. For more detailed information con¬ 
cerning this apparatus and the subject of transfer machines generally, 
readers are referred to John S. Thompson’s " History of Composing 
Machines,” from which the two illustrations of the Lithotype are reproduced. 

SHORT TYPE COMBINED WITH TYPE-BARS. 

Type-bar machines .—Another class of machine which may be here noted 
—for the ultimate aim in its development is to form a slug—is that class 
known as type-bar machines. The characteristic feature of these machines 
is to produce a short type, practically only the face of the type, and sufficient 
base to give it the necessary strength and contain some form, such as a dove¬ 
tail, notch, groove, furrow, or narrowing, capable of making an attachment 
with a bar, generally of steel, but in other cases of type-metal. This bar, 
by springing open or by a soldering or other process, such as swaging or 
casting on to the short types, is attached to the type-heads, which, before 
the attachment is effected, are in the later machines line-justified. 
The slug so formed is then passed into a galley to be used in the ordinary 
way. When a mechanical attachment of steel bars has been used, distri¬ 
bution is effected by returning the bars stripped from the type-heads to 
their magazine and consigning the type-heads themselves to the metal-pot. 
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The use of short type was proposed by Mazzini in 1843, though in his 
case the type were intended to be secured from lifting by projections on the 
sides of the leads which were to engage with nicks on both sides of the 
type. In this arrangement the short type were jointly supported by two 
leads ; in the modern arrangement the types and leads together form 
a slug capable of being handled independently. 

The Calendoli type-bar machine was invented in 1893 by Father 
Calendoli, a Dominican monk, of Paris. In this early machine no method of 
line-justification was provided for the words as they were transferred to 
their prepared bases. 

The Composite type-bar machine, invented by Lucien A. Brott, of 
Brooklyn, in 1895, one of the most interesting of these machines, was 
exceedingly well devised and compact, and had a proper system of line-justifi¬ 
cation, and though it had good chances of coming into commercial opera¬ 
tion, the inherent drawbacks of the system probably prevented the 
realization of its constructor’s anticipations. 

The Unitype-bar machine, invented by Rolls P. Link, casts short 
type-heads with a dovetailed lower end which serves to retain them in 
the steel type-bars used to receive the characters. In this, as in the pre¬ 
ceding case, the type-heads are arranged in position, and temporarily spaced 
by means of removable wedge-spaces; the channel in the steel type-bar 
which is in the form of a deep slot is then sprung open to permit of easy 
arrangement of the type-heads in line, during the processes of setting and 
line-justification. After the completion of each line the type-bar is per¬ 
mitted to close and grip the dovetailed ends of the type-heads, thus holding 
them in the position determined by the line-justifying mechanism; the 
bar is then delivered automatically to the galley. 

The Oddur machine is a type-bar machine based on the inventions 
of Oddur V. Sigurdsson, an Icelander, who has invented and developed 
several machines in which he has attempted to produce single types very 
rapidly from direct keyboard manipulation. In his earliest machine he 
used long matrix-bars, each carrying a full fount, and worked in combina¬ 
tion with a corresponding number of adjustable moulds, the whole being 
so arranged that any one of the units could be brought into operation 
independently of others and in succession to them. At a later stage the 
matrix-bars were mounted upon drums, rotatable and axially adjustable, 
and for his latest machine a matrix-disk, fig. 192, p. 226, with rotational 
and radial movement has been evolved. 

One of the earlier machines is illustrated in fig. 434, plate XC. In the 
machine shown in figs. 453 and 456, plate XCI, which represent the present 
form adopted, a matrix-disk is mounted on a steel matrix-holder, which is 
immediately detachable from the shaft on which it is carried. This shaft is 
rotated by a frictionally-driven gear, and performs so much of a rotation-as 
may be necessary to bring the next matrix required opposite to the mould 
opening, fig. 457; the depressing of a key advances a stop at the right 
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circumferential position for arresting the movement of the matrix-disk and 
withdraws the previously advanced stop used for positioning the matrix- 
disk when casting the preceding character. The shaft connecting the 
matrix-disk holder with the matrix stop-wheel is fitted with a double 
Hooke’s joint to enable the matrix-disk to slide at right angles to its 
axis so as to produce the radial change of position requisite for utilizing 
the concentric rings of matrix depressions. Carried on the upper table of 
the front of the machine is a second shaft, parallel with the matrix-disk 
shaft, and geared to it through the intervention of an idle wheel. This second 
shaft carries at the end next to the mould a stop-wheel capable of receiving 
a stop-disk formed by combining together two or more separate disks 



with the periphery cut by a narrow mill into the requisite number of 
divisions corresponding to each circle of depressions in the matrix-disk. 
Each stop-disk has the resulting teeth, or projections which are left, reduced 
in length radially by an amount corresponding to the opening required. 
The stop-wheel slides axially so as to bring into line with the body-slide 
stop-screw that disk which corresponds to the radius of the circle on which 
the particular matrix goes. The body-slide stop-screw is made adjustable 
to enable any wear to be taken up. The shaft which carries the matrix 
stop-disk is made D-shaped, so that the disks can be instantly removed and 
replaced in the same relative position to the gear-wheels. The same applies 
to the matrix-disk holder, so that a change of fount can be effected by 
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removing the matrix-disk holder and the combined stop-wheel disks and 
replacing them with others of a different fount. 

The operation of the machine is as follows :— 

At each key-depression the matrix-disk makes a partial rotation, the 
matrix stop-wheel rotates through the same angle, lateral displacement of 
the matrix-wheel is made if required, and simultaneous axial movement of 
the stop-wheel takes place, the body-slide is brought back from its zero or 
closed-mould position as far as the mould stop-wheel permits, the pump 



FIG. 458. —Odiur type-bar machine ; line-justification. Fig. 459. — The 

4 Odiur type-bar 

Scale: full size. machine; space- 

band and type. 


makes its stroke and a short type is cast, fig. 457; the matrix-wheel is 
then drawn back, the mould stop-wheel remaining in the axial position it 
last occupied. The mould cover-slide, fig. 460, makes a downward stroke 
leaving its upper surface flush with the mould-cavity; the sprue or jet-plate 
makes a downward stroke shearing off the tang or jet and assumes the 
position necessary for the ejection of the jet; the mould body-slide, then 
makes its ejecting stroke, pushing the type clear out of the mould into the 
type-race. At the end of a word the depression of the space-key causes a 
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space-band, which is of the form of a plain tapered piece 
angular section, figs. 458 and 459, to come into place, and 
by the type cast as the composition proceeds. When t 
nearly completed, which is ascertained in the usual mannei 
between gripping jaws and transferred to the swaging p 


plain wedges are elevated, forcing the 
words apart and bringing the end 
characters of the end words into con¬ 
tact with the abutments and locking 
the line firmly between them. 

The short type cast on the Oddnr 
type-bar machines are shown with 
and without the jet or sprue, in figs. 
461 and 462. 

A grooved slug, fig. 463, previously 
cast in a separate machine, is then 
forced on to the line, and while in 
place in its proper relative position to 
the grooved slug, a corrugated steel 
swage is brought down into contact 
with the upper tongue of the slug 
covering the nick in the lower portion 
of the type ; it is then given an oscil¬ 



lating movement so that the metal of 



Figs. 461 and 462. —The Oddur Fig. 463 .—The Oddur t) 
type-bar machine; short type grooved slug for s 

with and without jet or sprue. Scale: twice fu 

the slug is swaged into the depressions in the type and thi 
into a continuous slug or type-bar which is shown in 
isometric projection in figs. 464 and 465. 
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friction produced between the individual type and that portion of the slug 
which is in contact with them. 

The size of the type is, of course, much shorter than that cast in other 
body-slide machines such as the Monotype, but the speed at which type can 



*1 




be cast in the Oddur machine can be as high as 360 per minute for io-point 
type of en-set. 

In some of the inventor’s earlier attempts the slug was cast on a short 
type, as shown in figs. 466 and 467, instead of being swaged in the manner 



just described, and the method although successful from most points of 
view was abandoned temporarily owing to the difficulty arising from un¬ 
equal contraction of the slug when cast. Further experiments have, how¬ 
ever, satisfied the inventor that this difficulty can be easilv overcome, and 
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in his new model of machine, following that here illustrated, the cast slug 
will be used in preference to the swaged pattern. 

The matrix-disk is obtained by electro-deposition in a manner somewhat 
similar to that already mentioned in the description of the Graphotype 
machine. Five of the type are arranged in a jig with proper packing-pieces 
so as to form a segment equal to one-eighteenth of the wheel; from this a 
mould or stereotype can be taken and from the whole assembled eighteen 
sections a disk is grown in nickel. 

Tlu's disk need only be of small thickness as it is adequately supported 
in the steel matrix-holder, in fact, a thickness of only 0’o8 inch to 0'I2 inch is 
sufficient for the ’ matrix-disk. Moreover, as the machine is independent 
of wedges, or of any scheme for influencing the set of any particular character, 
other than the production of the tooth on the mould body-slide stop-disk to 
the requisite length to suit the set of the character to be cast, it is not 
necessary that the type should be specially designed to suit the machine in 
any respect, and it is claimed that the disks can be made more cheaply and 
economically, from any existing fount of foundry type, than is possible for 
any other combined casting and composing machine. The inventor 
recognizes that the key of the whole question of matrix-composing machines 
rests with the production of matrices, and adopts a method for dealing 
with this problem different from that adopted by the large companies who 
have each and all been forced to adopt manufacturing methods of con¬ 
siderable complexity in order to enable them to produce matrices in sufficient 
quantity and variety to meet the demands made on them. It is claimed 
for this machine that matrix-disks can be produced for a few shillings and 
within a few days from receipt of the sample type. 

The use of this machine as a sorts-caster has also been considered, and an 
extremely ingenious universally adjustable mould has been devised for 
enabling the machine to deal with type of all sizes from 5-point to 48-point 
inclusive. 

Inventors are still busy on these machines, two of which have come under 
the authors’ inspection while this volume was in course of preparation. 
Possibly a thoroughly practical and successful one may be devised, but it 
appears to them that the difficulties involved in the provision of i^ie number 
of type-bars necessary to carry the type-heads produced by such machines 
would far outweigh any other advantages claimed for the method. Still 
more so is this apparent when it is considered that each different measure 
of line requires the use of bars of its own particular length, a serious 
matter where bars of steel are used, but one of little moment where 
cast slugs are used in conjunction with type-heads. 

The Hanigan machine .—So strongly has the advantage of the slug in 
convenience of handling impressed itself on the minds of certain in- - 
ventors, that proposals have been made for converting a line of loose type, 
after it has been cast and line-justified, into a form of slug by the use 
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of a locking-strip. An instance of this may be noted in Hanigan’s machine, 
the product of which is shown in fig. 468. This machine may be called a 
composite slug machine; for the individual type are cast their full height 
with a dovetail groove, and are then themselves turned into a type-bar, 
In the method adopted by Hanigan there is no necessity for casting 
spaces of varying set width to meet the requirements of line-justification, 
because the spacing of the words can be effected directly by means of wedges, 
and, once the locking-strip has been inserted and hammered home, it is 
asserted that the type are securely held and further displacement of the 
characters laterally becomes practically impossible. Nevertheless, the 





inventor, in a later patent, as an extra precaution against possible lateral 
movement, has introduced means for depressing portions of the locking- 
strip edges between the words to act as positive keys; one of these is 
shown in the illustration of a composite slug which is drawn inverted on 
the left of fig. 468. 


' PHOTOGRAPHIC METHODS. 

Photographic machines .—Many suggestions have been made for doing 
away with type altogether and reproducing letters and signs directly by 
photographic etching; a patent for this purpose was granted in 1898 in 
America to W. Friese-Greene. The letters were placed on strips and the 
whole fount arranged with the letters one above the other in the order of 
their width. As the keyboard of the machine was touched, corresponding 
letters were assembled, and the letters of the line being brought before a 
camera, it was automatically operated and photographed the letters on the 
plate. Letters of large size were proposed for use, to be reduced, in the 
process of photographing, to any dimensions desired. Photography suggests 
endless ideas for various methods and means of producing a line-justified 
printing-surface directly, but there are so many practical difficulties in the 
way of the adaptation of this very widely-spread and useful process that at 
present they seem to the authors to militate against its introduction into 
the. printing-world as a serious rival of the older methods. 



CHAPTER XXXI. 


STEREOTYPING. 



“SPREAD INTO PLATES . . . THE WORK OP THE WORK¬ 
MAN AND OP THE HANDS OP THE POUNDER.” 

JEREMrAH. 

Stereotyping may be defined as the art of reproducing, one or more 
times, as a single typographical surface, the composite surface of the type, 
or of the blocks, or of both these components combined, which, either 
alone or in combination, may constitute a forme. It is effected by 
talcing an impression in intaglio of the forme, and using the mould thus 
obtained as a matrix from which the whole typographical surface is cast 
in relief so as to produce a fresh typographical surface identical with the 
original. 

The process was originally proposed as an economic means for obtaining, 
for works, such as the Scriptures and the classics, of which successive editions 
are required and in which no change occurs, a permanent and practically 
convenient surface for the reproduction of the successive editions. The 
stereotype made at a single cast is much less costly than the original type 
in which the matter is composed; it enables the type to be released for 
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fresh work once the proofs have been finally passed, and it ensures the 
absolute identity of one edition with another, so that a carefully corrected 
work may be reproduced in each successive edition equally perfect in all its 
detail. It has, moreover, the further advantage that the types need never 
be subjected to the heavy work of the printing-press, and that they can be 
returned to the case practically in the same condition as when new. More¬ 
over, a work of great magnitude can be produced from a much smaller fount 
of type, for, as the reading and correcting are followed by the stereotyping 
process, distribution of the earlier pages can be effected and the type used 
again for composition. It is in the newspaper office that the introduction 
of stereotyping has proved to be a step of revolutionary character, for it 
has permitted the rapid multiplication of an original surface—itself unused 
in the actual press—and the simultaneous printing from replicas, instead 
of from the original, on a number of presses. 

So great is the saving in capital formerly locked up in type, that stereo- 
typing has now come into general use for all such works as remain practically 
constant in detail; it is also used for works of which a very large edition is 
to be printed, as it is cheaper to wear out the stereotype-plates than the 
type from which these plates are produced. 

In many cases the stereotypes, or plates as they are called, are stored 
in readiness for a future demand, while in others the moulds from 
which the stereotypes are made may be preserved, and so give a still 
more economic method of future reproduction of the work. The advantage 
of stereotyping in the case of woodcuts and other costly blocks is obvious, 
as in the event of accident, damage, or excessive wear, a replacement can 
be effected at a trifling cost. Further advantages of the stereotype are 
the ease with which it can be handled, its immunity from becoming pied, 
and its freedom from blacks, monks and friars. 

The stereotype mould or matrix is now generally made of one of two 
materials, plaster of Paris or paper; hence the various stereotyping 
processes may be divided broadly into two classes, according as the 
material used and its method of preparation approximate more closely to 
the one of these materials or to the other. 

Of the two methods of stereotyping, the paper process is the simpler, 
and finds the larger number of applications because the material of which 
the mould is made enables it to be formed and handled more readily; 
several plates can be made from one mould, and the mould can be con¬ 
veniently stored for use at some future date, or a replica of a stereotype 
taken from it. 

The plaster process, on the other hand, an earlier invention, gives a 
deeper and sharper cast, and is for this reason preferred for the stereotyping 
of woodcuts ; for the reproduction of blocks, however, it has now been 
superseded in most cases by electrotyping. 

The flong or paper process requires the following sequence of opera¬ 
tions : the preparation of the flong; the making of the mould; the 
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pouring of the cast; the trimming of the plate, and its mounting on 
the backing. 

Flong (from the French word flan) is a kind of papier mache. It 
consists of a number of layers of paper of different qualities super¬ 
posed and united by means of a special paste, usually composed of flour, 
starch, alum, and whitening. It is important that the paste should be quite 
free from lumps or impurities. The back of the flong may consist of a sheet 
of brown paper, to which is pasted a sheet of blotting-paper, usually 
followed by a second sheet of the same material and finished with two or 
more successive sheets of tissue-paper. It is important that no air bubbles 
should be formed between the sheets of paper, nor should the surfaces be in 
the slightest degree wrinkled ; the whole mass must be carefully smoothed 
and, in some cases, a steel roller is used to incorporate more thoroughly 
the various layers of paper and paste. The flong is generally used in a 
damp or partially dried state, and, if it has not been quite freshly prepared, 
care must be taken to damp it to the proper degree before attempting to 
obtain an impression from the type. To obtain the impression, the forme 
is placed on the imposing-surface and the face of the type slightly oiled by 
means of a brush, and the flong is applied with the tissue-paper side next to 
the type. It is then covered over with a piece of damp linen, and the flong 
is beaten, by means of a stiff-haired, long-handled brush, well down into the 
type, care being taken, however, to beat lightly on those parts of the forme 
which are more open. The beating must be continued until the depth 
required for the cast has been obtained, a matter which can easily be 
judged by experience. The damp linen is then removed, and the large 
. depressions in the back of the mould, formed by the whites, are filled in with 
softened pipe-clay or with pieces of old flong mould, pasteboard, or other 
suitable material cut approximately to the shape of each depression. The 
next operation consists in the application of a pasted wrapping, or backing 
sheet, lightly beaten on to the flong ; the forme, with the flong in place, is 
then passed into a gas or steam heated press in which it is dried for some 
ten minutes, and after this it may be removed from the forme. 

It is obvious that the flong process is not suitable for taking moulds of 
woodcuts, because the drying of the matrix tends to make the blocks 
split. The drying of the mould in place, on the forme of type, leads to a 
lengthening of the type due to the continued application of heat while the 
type is subjected to the pressure of the surrounding chase. This growing 
of the type in height-to-paper, renders it unfit, after the operations have 
been repeated several times, for use with new type ; for this and other 
reasons, of which speed in the production of the finished mould is one of 
the most important, various dry-flong processes have been devised, to 
which reference is made later. It is to be noted that as far back as 
1880 a process for preparing dry-flong was patented by F. Wicks, whose 
name appears elsewhere in this work as inventor of several typographical 
machines. 
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Plate-casting .—The casting is usually performed in a pivoted press and 
casting-box, fig. 469, into which the flong mould is placed when the press 
is in a horizontal position; this is then turned to the vertical, fig. 470, 
for the metal to be poured in so as to obtain the requisite head to ensure a 
sound cast. The metal used for making the stereotype-plate is of similar 
composition to type-metal, but contains less antimony and little, if any, 
tin; it must not be poured at too high a temperature, or it will damage 
the flong mould. After the plate has cooled sufficiently, the casting-press 



is turned down to the horizontal position, unscrewed, and the plate removed; 
it is then trimmed and machined to thickness ready for mounting on wood 
or other backing. 

Plaster process .—The plaster process differs essentially from the paper 
process, for the plaster mould requires to be thoroughly baked in an oven tp 
free it from moisture. The mould requires to be arranged in a particular 
manner in the casting-box, known as the dipping-pan, in which it can be 
immersed in a bath of metal and removed filled after the mould has acquired 
the temperature of the molten metal. As in the preparation of the forme for 
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the paper process, it is necessary to oil the face of the type slightly with 
a soft brash, in order to facilitate the removal of the plaster cast intact. 

The casting-frame must then be placed on the forme, which should be 
imposed with stereo-high furniture round all the sides, and plaster, of the 
consistency of cream, poured on the face of the type. The plaster must 
be carefully dabbed in so as to make intimate contact with the type without 
forming any air bubbles ; while the plaster is liquid it is struck off level 
with the top of the casting-frame, and left for a few minutes to harden. As 
in most operations involving the use of plaster of Paris, the secret of 
efficiency lies in the speed at which the operation is carried out and the care 



Fig. 470.— Casting-press for flat stereotype-plates : dosed, and turned to the 
vertical or casting position. 

which is expended in the proper mixing of the plaster. After some twenty 
minutes, when the plaster has set sufficiently hard, it may be lifted from the 
type by means of proper lifting tools ; great care, however, is required in 
effecting this operation, because, even with the high quads used for stereo¬ 
typing, the plaster can enter some distance in between adjacent type, 
and these parallel prisms above the quads must obviously be drawn out 
quite truly, or they will break. Evidence that the. mould has been 
removed without damage is afforded by the absende of pieces of plaster 
remaining and adhering to the type. The mould must now be removed 
from the casting-frame by clearing away the superfluous plaster, turning 
the frame upside down and tapping it to assist the mould in falling out. 
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Notches must be cut into the face of the plaster rim of the mould to admit 
the molten metal to the face, after which the mould is baked. The baking 
operation performed in the oven is conducted at a temperature of about 
380° F. and is continued for about one hour and three quarters, or until 
the effect of the baking is just enough to brown the plaster slightly. 

The mould, when dry and hot, is placed face downwards on an iron 
plate called the floating-plate, which fits loosely in the dipping-pan. 
The mould, floating-plate and dipping-pan, must all be heated, to nearly 
the same temperature as the molten metal before they are immersed. 
After the floating-plate and mould have been placed in position the 
dipping-pan is covered with a lid, either flat or slightly dome-shaped, but 
with the four corners removed to give free access for the metal to enter 
- and for the gases to leave the interior. The lid is firmly clamped in place 
by means of loose clamps and a screw; the whole arrangement is then 
immersed for some ten minutes in the dipping-pot, which contains the 
molten stereotype-metal; the long time of immersion is necessary to allow 
for driving off all the gases contained in the plaster, and to ensure that 
the face of the stereotype shall be quite free from blow-holes. The next 
operation is that of cooling the dipping-pan; when this has been done the 
contents are turned out and the gates at the corners are broken away. 

The specific gravity of stereotype-metal being greater than that of the 
floating-plate causes it to rise in contact with the mould until the back 
of the mould touches the lid of the dipping-pan; this permits of easy 
detachment, when cool, of that part of the stereotype-metal which occupies 
the space between the back of the mould and the lid of the dipping-pan. 
The trimming of the plate formed by the plaster process entails considerably 
more work than that required by the papier-mache method of obtaining a 
stereotype, so that the former process is not only more lengthy, but also 
more expensive in every way; it is, however, preferred for certain work in 
which, as previously mentioned, the matter would not stand the temperature 
of the drying press or the severe mechanical conditions involved in the use 
of the dry-flong process, 

A process somewhat analogous to the old plaster process is that which 
is used for obtaining stereotypes of process blocks by means of plaster¬ 
faced Along applied under heavy pressure. 

Apart from flong, many attempts have been made to find other 
materials which would be capable of taking the impression of type within 
narrower limits of temperature than are required by the metal used for 
ordinary stereotype casts. In one of these processes the mould is made of 
a composition of yellow oxide of lead, or massicot as it is sometimes called, 
and glycerine ; this composition hardens when subjected to slight heat 
under pressure in the press, and in some three or four minutes is sufficiently 
firm to bear removal from the forme. In another process, a celluloid sheet 
is placed in a press on the top of the matrix, and when heated by the 
admission of steam, is softened sufficiently to take a perfect impression of 
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the matrix. It is claimed for the celluloid typographical surface that it has 
more elasticity and softness than type-metal and yet does not yield under 
fair working conditions ; a plate of celluloid, moreover, can be curved easily 
to a cylindrical form. Further development, however, in these directions, 
has become less necessary since the stereotype process has been found to 
meet the exigencies of modern newspaper-work. 

Although stereotyping has come into use very largely for book-work, 
it is in newspaper-work that it has found most scope, and it is in this con¬ 
nexion that the greatest amount of development of stereotype plate-making 
machinery has taken place. Very early in the last century it was realized that 
a single press was inadequate for news-printing, and that, for the economical 
production of large quantities of matter, several presses with several typo¬ 
graphical printing-surfaces in simultaneous use, had become an economic 
necessity. Stereotyping was brought to a high degree of perfection by 
Tilloch and Foulis of Glasgow, who were ignorant of its previous invention 
by William Ged, a goldsmith of Edinburgh, but the process was not turned to. 
practical account by them. It is said that the third Earl Stanhope derived 
his instruction in stereotyping from Tilloch and Foulis, and it is recorded 
that he produced stereotype-plates from plaster in 1802. At first the process 
found but little favour, the “ Monthly Magazine ” for April, 1807, stating 
that “ stereotyping had not been adopted by the booksellers of London,” 
and that " it does not appear that more than twenty or thirty works would 
warrant the expense of being cast in solid pages, consequently the loss 
would greatly counterbalance the advantages,” etc. 

It is stated, but the authors are not aware on what authority, or 
with what degree of accuracy, that the art of stereotyping was known and 
practised in the fifteenth century. 

Johnson in his “ Typographia,” published in 1824, regards the advent of 
the stereotype and the steam press at "The Times” offices in 1813-18x4 with 
horror, and says of others who simplified the early machines: “ . . . these 
persons, although not printers, set up an office for stereotype and printing 
by steam, in opposition to . . . who had steam only ; they also made machines 
for others: . . . thereby basely tearing down that beautiful fabric of our 
Art, which had caused so much labour and expense to rear. . . . ” 

The paper process for matrix-making was originated in France in 
1829 by M. Genoud of Lyons, but it was not until 1848 that it was intro¬ 
duced into England by an Italian named Vanoni, although a patent, com¬ 
municated from abroad, had been taken out for this process by Moses Poole 
in 1840. In the early part of the last century much thought was given by 
printers and engineers to the problems involved in stereotyping. " The 
Times,” appreciating the value of such a process, entered into an agreement 
with Marc Isambard Brunei in 1819, an agreement, however, that was 
cancelled in 1821, for the use of certain improvements in stereotyping, and 
it is on record that even at this early date the production of the journal 
required the use of over 300,000 individual types. It was not, however, 
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until 1859, when the Swiss, Dellagana, brought the full advantages of the 
method to the notice of “The Times,” that, under the guidance of the 
manager of the printing house, the celebrated J. C. MacDonald—a kinsman 
of the father of one of the authors of this work—the first curved plate 
was cast. The difficulties met with at the outset were, however, very great, 
and it was not until 1863 that "The Times" used curved plates commercially. 
A period of nearly forty years elapsed before any further notable improve¬ 
ment in newspaper stereotyping took place. 

At the beginning of this century the operations performed in the offices 
of a large daily newspaper, after the receipt of the last forme of corrected 
matter, comprised the making of the flong mould, including drying in a 
steam-heated press and the filling in of the whites; the transfer of the 
mould by hand to a semicylindrical casting-box and the making by hand of 
a cast, with a large riser attached, in this casting-box, fig. 471, plate XCII. 

The plate was poured vertically and, after it had cooled sufficiently, it 
.was removed from the press; the plate then was bored in a machine, which 
finished it on the inside, and the header was cut off; the edges were then 
trimmed by hand and the plate finished. The whole cycle of operations 
was performed in the short period of eleven minutes under average con¬ 
ditions, as timed by one of the authors, and in special cases this time was 
reduced to as little as nine minutes from the receipt of the last forme 
of corrected matter to the dispatch of the finished plate to the printing- 
press. A small amount of this work had still to be done by hand at the 
period named, although the heavy operations of removing the head and 
of boring were performed by machines. The plate, when finished and 
trimmed, appears as shown in fig. 472, plate XCII. 

An improvement on the method of pouring by hand has now been 
introduced in some French newspaper offices; the metal is pumped into 
a mould carried upon trunnions and so arranged as to facilitate the handling 
operations. This combined metal-furnace and mould is shown in fig. 473, 
plate XCIII. The plate, after removal from the casting-box, as in the 
hand-casting process, requires to have the head cut off, and to he bored 
and trimmed at the edges. 

An automatic boring machine has since been introduced in some of the 
French newspaper offices, in which the plate has merely to be placed on 
the machine at one end and is bored, trimmed, and delivered finished at 
the other end ; fig. 474, plate XCIV. 

An improvement on the vertical pouring arrangement, shown in fig. 473, 
plate XCIII, has also been introduced; in this a machine, actuated 
by hand through the medium of a lever and toggle-joint, closes a mould so 
arranged that the plate is poured from the edge instead of from the end. 
The movement of the lever, after the cast is cooled, throws the plate over 
into the position for trimming and removing from the machine, as shpwn in 
fig. 473, plate XCV. The machine is shown closed ready for casting the 
semicylindrical plate in fig. 476, plate XCY. 
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a mould carried upon trunnions and so arranged as to facilitate the handling 
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the machine at one end and is bored, trimmed, and delivered finished at 
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An improvement on the vertical pouring arrangement, shown in fig. 473, 
plate XCIII, has also been introduced; in this a machine, actuated 
by hand through the medium of a lever and toggle-joint, closes a mould so 
arranged that the plate is poured from the edge instead of from the end. 
The movement of the lever, after the cast is cooled, throws the plate over 
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%• 475. plate XCV. The machine is shown closed ready for casting the 
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AUTOMATIC 'PLATE-CASTING AND FINISHING MACHINES. 

The Autoplate is one of the more important adjuncts of the printing- 
office which should, strictly speaking, be regarded not as a means for 
producing a printing-surface, but as one for rapidly reproducing and mul¬ 
tiplying a printing-surface, already produced by other methods, and thus 
meeting the requirements of the modern newspaper office. The Autoplate 
practically stands in the same relation to a mould or matrix prepared 
from a mass of composed type as an ordinary typecasting machine stands 
to an ordinary matrix; hence the flong mould taken from the type mass 
as a whole may be regarded as a single, but gigantic, matrix. 

In this machine,.figs. 477 and 478,.plates XCVI and XCVII, the invention 
of Henry A. Wise Wood, of New York, the flong. matrix is placed in a couple 
of clips, by which it is carried horizontally into the casting-box or semi- 
cylindrical mould of the machine. After the joint has been closed the mould 
is filled at the side of the machine, over the whole width of one end of the 
page, by the positive stroke of a pump-lever, the latter part of the movement 
of the lever compressing powerful springs. After a short pause the casting- 
box is lowered and simultaneously the flong mould is drawn away at the 
sides from the plate which has been cast, so that this is free of the mould and 
can be passed on through the machine without damaging the mould or 
matrix. The core-cylinder against which the plate has been cast then 
makes a half revolution, the opposite half serving as the core for the next 
successive cast. The cast which has been made is trimmed at the head and 
foot by saws placed in a diametral plane and encountered by the plate as it 
travels automatically from the casting-box to the boring-box. After leaving 
the casting-box it goes under the shaving-arch for boring, pauses for the 
boring to take place, and then passes routers, which finish the head and 
foot, and is finally delivered, at a rate of between three and four plates 
per minute after the first plate has been produced; the finished plate is 
shown in fig. 479, plate XCII. The total time for completing the 
first plate is usually about three-quarters of a minute from the time that 
the process is started. 

The Autoplate is a large and very costly machine ; an equipment of two 
Autoplates, which is a plant suitable for an ordinary newspaper, involves a 
capital outlay of £10,000. An examination of the saving effected by its 
agency is of interest. In the old method of stereotyping the damp papier- 
mdchi flong, used to form the matrix, was beaten with brushes on to the 
forme of type and dried in situ in a steam-press, an operation which took 
some nine minutes. It was, when dry, removed from the type-surface and 
placed in a semicylindrical casting-mould, a core closed down upon it, 
and a plate cast from it. When sufficiently cool to handle, it was removed 
to a machine in which it was bored and the header cut off; the edges were 
then trimmed by hand, and the plate was finished. 
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The next step towards the reduction of time was the use of a mangle- 
press with blankets, as in the intaglio process, to receive the impression of 
the type; this reduced the time of preparing the mould to about four 
minutes. A still further improvement consisted in the introduction Of the 
dry-flong process, in which specially prepared papier mdcM was laid 
on the forme, then covered with blankets, a sheet of rubber placed on the 
top, the whole passed through a mangle-press, and the flong taken off 
immediately; the flong was then placed in a rotary matrix-dryer for about 
one minute and three-quarters, thus reducing the best time previously 
made by over 50 per cent. 

The Autoplate economizes time still further, because the various opera¬ 
tions connected with the formation of a plate are proceeding simultaneously 
on successive plates, so that forty or fifty plates, or even more if required, 
can be obtained from one mould in about fifteen minutes. This is rendered 
possible by a system of water-cooling in the mould-box and of internal 
water-spraying in the core-cylinder. The large number of presses used by 
some of the daily newspapers and the number of sheets of which each news¬ 
paper consists have in time of stress required the supply of an almost in¬ 
credible number of plates. It is recorded that the proprietors of the “ Daily 
Mail ” on the occasion of the death of His Late Majesty, King Edward VII, 
recast all their plates with mourning borders, and achieved a total of 3344 
plates in 24 hours ; the “ Evening News,” consisting of far fewer sheets, on 
the occasion of receiving intelligence of the foundering of the Titanic, cast 
1150 plates for one edition. Such performances would have been quite 
impossible by the methods of stereotyping in use but a few years ago. 

The Autoplate Junior, figs. 480 and 481, plates XCVIII and XCIX, is a 
smaller and less costly machine in which the mould-box is vertical and the 
mould, while pump-fed, is not closed at the top, the charge of molten metal, 
raised by the pump, being simply poured in. After the pump stroke has 
been made, a timing mechanism is' started which rings a gong, on the lapse 
of a period of thirteen seconds ; the remainder of the automatic operations of 
the machine—cutting off the head and automatically ejecting—are then 
performed. The plate is then transferred by hand to the boring-box of the 
Autoshaver, fig. 482, plate C; the head is returned by hand to the 
metal-pot while the next charge is cooling. After the first cast, the Auto¬ 
plate Junior produces casts at the rate of from two to three per minute. 
One Autoshaver deals with about six plates per minute, and is the comple¬ 
ment of two of the Autoplate Junior machines. " The Times,” the third 
office in this country to adopt these macliines, is equipped on this basis, 

The Multiplate, fig. 483, plate Cl, is another machine of later intro¬ 
duction than the Autoplate; it practically combines a horizontal stereo¬ 
type casting-box, an ordinary boring-box, a dressing-saddle, and a melting- 
furnace with a semi-automatic pump. In this machine the mould, or matrix, 
once it has been set in position, is firmly held in place, so that the trimming 
devices can reproduce plates to a great degree of exactitude; the matrix 
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is, moreover, exposed to the view of the operator after each cast, so that 
it is possible for him to verify that it has suffered no damage. The complete 
cycle of operations—stated to occupy about half a minute—performed by 
this machine is as follows: opening the casting-chamber, stripping the 
plate from the matrix, depositing the plate in the boring-box, cutting off the 
head, trimming the top and bottom edges, boring the plate, trimming the 
sides, delivering the finished plate, and pouring the succeeding one. These 
operations are effected by the agency of a system of cams and levers. 

It is of interest to note that, while the cycle of casting, trimming, and 
delivering operations in an ordinary machine of the linotype class is effected 
in ten seconds, these stereotyping machines, dealing with many hundreds of 
times the weight of metal, accomplish their result in a period of time only 
three times as long in the case of the Multiplate, and in even less than that 
time in some of the previously mentioned larger machines. The Multiplate 
is installed in the office of one of the London daily morning papers. 

It is almost impossible to describe the advances made in any one branch 
of the printing industry apart from those made in others, so much is progress 
in any one department dependent on the exigencies and requirements of 
another. Particularly is this the case with stereotyping and printing presses. 
To obtain duplicates of the typographical surface, so as to permit more than 
one platen press to work from the same matter, the plane stereotype-plate 
was necessary, and the very existence of the rotary press depended upon 
the successful production of curved plates. 

TUBULAR PLATES. 

The tubular-plate casting-box is shown in figs. 484 and 485, plate CII. 
In the ordinary cylinder-press the plates are semicylindrical; consequently 
each plate is idle, as far as printing is concerned, for one-half of each revolu¬ 
tion, and therefore for one-half of the time the press is running. The require¬ 
ments of certain daily newspapers, as regards circulation and number of 
pages, are such that they are intermediate between those successfully dealt 
with by the duplex flat-bed press and those met by the ordinary rotary 
press. Both the first cost and the expense of operating the latter are 
very great, while the output of the former is comparatively very small. 
Moreover, the only machines available recently for this class of daily paper 
required duplicate plates, and, when printing many-page editions, it was 
necessary to run them at a greatly reduced speed so as to enable the sheets 
to be collected. Much mechanical complication is involved, and other 
difficulties are introduced when papers with more than eight pages, and par¬ 
ticularly those with ten, fourteen and eighteen pages, are required to be 
produced commercially. The consideration of these disadvantages and 
difficulties has led to the invention of the cylindrical or tubular stereotype- 
plate press, in which the plate is printing all the time instead of half the 
time, and which makes it possible to deliver the paper book-folded without 
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the intervention of those collecting and associating devices which may be a 
cause of trouble in the larger presses. Not only is the output per plate per 
hour greater in the case of the tubular-plate machine than with the semi- 
cylindrical form, but the weight of plates used is less. Assuming that 
seven tubular plates do the same work as ten semicylindrical plates, then 
the actual weight of metal used in the former case is only one-half of 
that necessary in the latter. 

The tubular plate is, strictly speaking, not a complete cylinder, but is so 
much of the curved surface as corresponds to the printed length of the page ; 
that portion which would correspond to the top and bottom whites is absent 
to provide space for an ingenious arrangement of clips which hold the plate 
in position when it has been pushed home on the carrying cylinder of the 
machine. Still more ingenious is the arrangement of the framing of the 
machine which permits the tubular plate to be slid into place without dis¬ 
mantling the gears and the carrying cylinder; the framing which carries 
the bearing of the carrying cylinder is reduced on one side of the machine 
to a width narrow enough to pass through the longitudinal opening in the 

The conditions under which the tubular plate is used are not such as to 
require multiplication of the individual plate ; hence the casting and finish¬ 
ing plant designed for its production approximates more closely to that 
used in the earlier method of stereotyping than it does to the arrangements 
adopted in the highly specialized Autoplate ; in fact, it consists of a vertical 
casting-box containing a cylindrical core and having the two halves of the 
box hinged to each other; the core is capable of being pivoted, after the box 
is opened, to a nearly horizontal position for the removal of the tubular 
plate. The plate, with its head, is removed by hand, after it has cooled, 
to a combination plate-trimmer and tail-saw which bores and trims both 
ends of the plate. 
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TYPOGRAPHICAL ETCHING, RELIEF PROCESS BLOCKS 
AND ELECTROTYPING. 

". . . skilful to work . . . also to grave any manner of 
graving, and to find out every device which shall be put 
to him, with thy cunning men and with the cunning 
men of my lord David thy father.”—Extract from letter 
of Huram, King of Tyre, to Solomon, King of Israel. 

II. Chronicles. 

The process block with which papers and periodicals of the day are now 
generally illustrated is a complex entity. It has grown up into adolescence 
in little more than a generation, and it owes its existence and usefulness 
to a widely ramifying ancestry and to the inter-relationship of many 
branches of the arts and crafts. Its history, moreover, is wrapped up in 
the development of various other industries without which it could not 
have attained its present perfection. 

In the second decade of last century two patents were taken out by 
Sir William Congreve for combining plates for the printing, in two or more 
colours, of the backs of bank-notes; these early colour-blocks consisted 
of a series of faces of metal, very perfectly fitted together mechanically to 
form the plane surface which was engraved, and so arranged that the one 
set of faces could be withdrawn from the other in a direction normal 
to the printing-surface, thus permitting separate inking of the two sets 
of faces. When the plates were again restored to their normal printing- 
position, the complete design was continuous, but partly inked in one 
colour and partly in another : this method is still used for some ornamental 
labels, those, for instance, on the bottles for " Stephens’ Ink,” which show 
both the mechanical perfection of workmanship of the portions of the 
two-colour block and at the same time afford an example of very skilled 
geometric-chuck engraving. In this early invention the difficulty of 
bringing the paper into true register as well as the other difficulty arising 
from difference of dampness and consequent variation in size were avoided 
by an extreme accuracy of fit between the different portions of the 
printing-surfaces. 

4 S 3 
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Electrotyping as a method of reproducing a metal or other irregular 
surface came into existence about 1840, and in 1841 a patent was taken 
out by A. Parkes for growing matrices by electro-deposition. As a means 
for the reproduction of a typographical printing-surface, electrotyping is 
dealt with at the end of this chapter. 

The first British patent for producing metallic plates with raised printing- 
surfaces is tha,t of E. Palmer, and is dated 1841; this was followed in. 
the succeeding year by a further patent for engraving through a wax- 
coated matrix-plate to form the printing-lines, or blacks in the positive 
electrotype taken from it. The process was termed by its inventor 
glyphography. The whites were built up in this process by adding 
wax by hand, assisted by various tools ingeniously constructed and 
heated. Figure 486 gives a section of the plate a, covered with a wax 
coating b, and shows the added wax c built up for the whites. The copper 



Fig. 486 .—Section of typographical etching-plate showing plate with wax built up 
for whites, and section of the electrotyped shell filled and mounted. 


electrotype is shown by d, and e represents the backing-up metal used for 
reinforcing the electrotype shell after its removal from the wax, the flow 
of which gives a natural and gradually decreasing slope to the metal 
supporting the black lines in the final result. After building up, the 
wax is black-leaded and metal is deposited on the surface so obtained; 
this deposit is then tinned on the back, backed up with lead, trimmed 
off on a lathe or shaping machine, and, when mounted on wood or metal 
to bring the printing-surface type-high, it becomes a finished typographical 
block. The method, much improved, is still in use to-day. One of 
the earliest works illustrated by Palmer’s process is “ The History and 
Antiquities of Brentford, Ealing and Chiswick,” by T. Faulkner, 1845, 
and the word glyphography occurs at the foot of many of the illustrations 
contained in it. 

Some four years later came the method of forming a relief engraving 
by using a plate covered with a ground, protecting the blacks with the 
medium used for the direct or transferred drawing, and etching down the 
whites to the desired extent. 

About the end of the first decade of the nineteenth century possibilities 
in the nascent art of lithography attracted the attention of a retired French 
military officer, Joseph Nicephore Niepce, who endeavoured to discover 
means for producing a lithographic printing-surface by the agency of light. 
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From 1814 to his death in 1833 Niepce worked continuously at the problem 
of producing a printing-plate from a transparent engraving, and in 1829 he 
invented a practical process of heliographic printing. His discovery that 
a bitumen coating applied to a metal plate undergoes change and ceases 
to be so readily soluble in certain oils where it has been.acted upon by light, 
enabling an intaglio printing-surface to be etched, was the greatest step made 
towards photographic printing prior to the invention of photography itself 
by Daguerre after the death of his partner Niepce. 

The most important advance, however, was that obtained by the com¬ 
bination of photographic methods with the processes already known and in 
use. W. H. Fox Talbot in his patent of 1852 describes the method of coating 
a metallic plate with a substance affected by exposure to light, exposing the 
plate photographically under a negative, add etching the parts on which 
the light has not acted. The sensitized surface is produced by a combina¬ 
tion of potassium dichromate and gelatine, and gauze is used to obtain a 
grain. From this patent may be traced the evolution of the process block 
of to-day through all its numerous improvements. 

Other methods rapidly followed the Talbot process, and in the succeed¬ 
ing year Applegath, to prevent forgery by photography, patented a method 
for printing in several colours, the possibilities of the photographic method 
of reproduction now having secured recognition. 

About this period inventors began to realize that a process which gave 
an intaglio surface would conversely give a relief surface and vice versa, 
and patents were taken out for methods by which transfer prints on copper 
could be increased to the desired depth in the whites by repeated etching, 
and, though forestalled by other workers, the Comte de Fontainemoreau 
patented in 1834 a method of producing relief zinco plates by etching. 

About this time various inventors sought concurrently for the solution 
of the problem of printing in several colours, and the method of using 
several separate chases printed consecutively is claimed in the patent of 
E. Boilcau, in which both type-blocks and quads were used. A later patent 
of the same year covers the method in which wood-blocks are made of hard¬ 
wood, cut plankways, with two systems of grooves sawn in at right angles to 
each other, so as to present a number of spots of equal size and equally 
spaced over the whole surface. All these spots except such as correspond 
to the required colour for each block, as shown by a design prepared on 
section paper ruled to correspond to the printing-block, are removed by 
suitable tools and the work of printing is divided over the same number 
of blocks as there are colours used. This method, practically without 
modification, is still used to-day for the printing of linoleum ; the large 
wood-blocks in use for this purpose often exceed a square foot in area. 

The simple zinc line process .—In the simplest form of this process, as 
originally used, a drawing is made in lithographic ink on a zinc plate. 
Powdered asphaltum or resin is dusted over the plate; some of this adheres 
to the ink, and the rest has to be carefully removed. The plate is then 
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heated gently, and in this way an acid-proof coating is obtained which 
protects the lines which are to form the future printing-surface. The under 
surface of the plate then receives an acid-proof coating, and the whole 
plate is plunged into a bath of dilute acid. The unprotected interspaces on 
the upper surface of the plate then gradually dissolve. As soon as a certain 
small depth has been reached, this action must be stopped, or else there is 
risk of the protected lines being attacked laterally by the acid. The coating 
is next reinforced, either by a dusting method or else by applying a roller 
carrying some acid-resisting composition, and by then gently heating the 
plate. The result of this is that not only the lines, but also the adjoining 
top of the walls of the interspaces have a protective coating. The plate 
is then again plunged into acid, and this series of operations is repeated 
several times until the smaller interspaces are sufficiently deep to give whites 
in printing. Finally the larger interspaces are routed, or cut out, by means 
of hand-tools. At a later date, routing machines were used for this purpose. 
If the plate when completed is generally satisfactory, but has some small 
part of the printing-surface missing, it can be repaired by putting on a little 
solder and working this up by hand. The zinc plate is then mounted on a 
block made of mahogany, or other suitable hardwood, of such thickness 
that the correct height-to-paper is obtained. This block—as the com¬ 
pleted article is termed—is then used for printing in the usual way. If a 
very large number of impressions are required, it is advisable to have several 
electrotypes made, and use these for the printing proper. 

The transfer line process .—In a modification of the simple zinc line process, 
introduced very little later, the drawing was made in transfer-ink on litho¬ 
graphic paper, and transferred to the zinc plate, which was then treated in 
the way described above. Considerable skill is required to carry out this 
process properly, particularly in heating the zinc plate uniformly and to the 
exact extent necessary. 

The photo zinc line process .—A plate of zinc is coated with a substance 
sensitive to light, such as asphaltum or bichromated gelatine. A reflected 
negative is taken, with the help of a prism or mirror, from the original 
which is to be reproduced. This negative must be quite clear and trans¬ 
parent in the lines, and dense and dark elsewhere; it must contain no 
half-tones. The negative is then placed on the prepared zinc plate and 
exposed to light; this renders insoluble those parts of the coating which 
are below the whites of the negatives, and the remainder of the coating can 
then be dissolved and washed off. The plate then undergoes treatment 
similar to that applied in the zinc line process. This process makes possible 
the reproduction of all drawings in black and white in which the lines are of 
sufficient width to produce a typographical surface, when reproduced on the 
scale required. It is admirably suited to the reproduction of pen and ink 
sketches, machine drawings, patterns, designs, and, in fact, all work resem¬ 
bling the typographical printing-surface in its general characteristics. Blocks 
of this kind were formerly known as process blocks or zincos, terms which 
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are still oiten used for them, although their use has now become extended 
to half-tone blocks, which were only invented at a later period. 

The gelatine process .—This process resembles that last described in 
using bichromated gelatine, but with the difference that while the parts 
acted on by light become insoluble the remaining gelatine can be made 
to swell by immersion in cold water. By taking a plaster mould from 
this and working on an impression from the mould with wax, as 
explained in the paragraph devoted to typographical etching, these parts 
can be built up and a shell obtained by electrotyping in the usual manner. 

Typographical etching. —Dawson’s process, invented by the brothers 
A. and H. T. Dawson and patented by them in 1872, is carried out by 
coating a plate of brass with a thin film of wax through which the etching 
is drawn with a needle used in a manner similar to that adopted in ordinary 
etching. Great care must be taken by the draughtsman to cut quite 
through the wax, or the resulting surface will not be type-high all over. 
The whites are built up on the wax coating with wax applied by means 
of several ingenious tools described in the patent. When built up the plate 
is black-leaded and an electrotype is taken from it in the usual manner. 

Where printed matter is required in conjunction with a design, ordinary 
type can be pressed through the original film of wax. The process is used 
for preparing the illustrations for certain scientific works, and also for 
diagrams, maps, etc. The curve diagrams in the “ Proceedings of the 
American Society of Mechanical Engineers ” are prepared by this process, 
which is peculiarly suitable for work in which the use of lettering is often 
nearly equal in quantity to that of engraving. In England the diagrams 
of the “ Proceedings of the Royal Society of Arts ” are usually produced 
in this way ; other examples of this process are to be found in many of the 
maps in the eleventh edition of the " Encyclopaedia Britannica.” 

Half-tone blocks .—In this process, the picture is broken up into a series 
of dots, placed at regular distances from each other, the appearance of light 
or shade being produced by decreasing or increasing the size of the individual 
dots. These blocks are produced by processes based on that of Meisenbach, 
patented in 1882. This inventor at first used a glass screen ruled with 
parallel lines close together, which was inserted in the camera in front of the 
negative. In the original form of the process two exposures were given 
to each negative, the first with the screen placed in the camera with the lines 
running at 45° to the horizontal, and, after the first exposure had been given, 
the screen was withdrawn, turned through a right-angle and replaced, and 
the second exposure was then given. This double exposure had the result 
of breaking up the image on the negative into a series of dots. If a zinc 
plate was then prepared from the negative, in a way similar to that adopted 
in the photo-zinc line process, the size of the dots on this zinc plate varied 
with the darkness or lightness of the corresponding dots in the negative. 
Thus this process made it possible to reproduce a photograph or an object 
of any kind, not merely one in lines. 
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The difficulties, however, of accurately dividing the time of exposure, 
of moving the screen and replacing it in the camera, were obviously such 
as to handicap this invention very severely in its earlier form. It was soon 
found that the best effect was obtained when the screen or grid was not 
actually in contact with the negative, but a short distance away from it; 
this discovery led to the great improvement of making the grid of two plates 
of ruled glass with the lines filled in, the plates being cemented together face 
to face so as to obtain a true cross-grid available for use as a screen. But 
difficulties which were at first insuperable arose in ruling these glass screens 
in such a way that regularity of tint could be obtained, and the screens 
were necessarily very expensive ; moreover one given screen could naturally 
only be used for one given size of grain. Other methods, many of them 
photographic, were hence devised for making suitable screens. Various 
woven materials, wire-work, etc., were tried with more or less success to 
obtain the necessary reticulations. One method which gave excellent 
results was the following : a series of fine parallel lines was engraved on a 
copper plate; the plate was then inked in and printed; a negative was 
then taken of the print, with alternate exposures of the lines in a horizontal 
and in a vertical position if a straight tint was desired. If a diagonal 
tint was required, the lines were placed in each position at 45 0 to the hori¬ 
zontal. A reticulated negative was thus obtained, which was subsequently 
used as a screen. One great advantage of this method was that it was 
possible, by varying the distance of the print when making the negative, 
to vary the size of the reticulations. The angle through which the print 
was turned when making the alternate exposures could also be varied. 
When this angle was 90°, as. described above, a square tint was produced ; 
but oblique tints could be produced equally well. Once a really good 
print, with regular and sharply-defined lines of the dimensions necessary, 
had been obtained, it was-a comparatively simple, although somewhat uncer¬ 
tain matter to make excellent screens having reticulations of any size and 
pattern desired. The objection to these screens was, however, their com¬ 
paratively short life. They rapidly deteriorated under the influence of the 
strong light which had to be used in those days. Otherwise good results 
were obtained, and some of the blocks which were made in this way about 
twenty-five to thirty years ago, were quite as good as any which have been 

The art of ruling glass screens has made great progress since, and it is 
to Max Levy of Philadelphia that is due the first production of ruled screens 
of the requisite degree of accuracy. 

It is essential in performing the work of ruling that the machine should 
be kept at a perfectly even temperature, and free from all vibration from 
extraneous sources. The work is performed by coating a sheet of plate 
glass with asphalt and wax on which the lines are mechanically ruled with, a 
diainond giving the required width of line. The lines are then etched in with 
hydrofluoric acid, the coating is cleaned off and the lines are filled in, after 
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which the two grids arc cemented together with the lines at right angles 
to each other. The pitch of the ruling varies according to the work to be 
done, and this is dependent on the surface of the paper to be used and 
the fineness of the ink. 

The process blocks for illustrating the daily and evening papers, 
which are printed from ordinary stereotypes on the rotary press, are 
produced by means of a screen of 50 meshes per linear inch, fig. 487, plate 
CIII, or one even coarser. For better work printed on paper with a 
smoother surface, screens of 75 meshes per linear inch, fig. 488, or of 100 
meshes per linear inch, fig. 489, are used; for high-class trade catalogues 
and text-books the blocks are obtained from screens of 125 meshes per 
linear inch, fig. 490, to 150 meshes per linear inch, fig. 491; a screen very 
generally used for such illustrations as appear in this work has 133 meshes 
per linear inch. In still-higher-class work, printed on art paper, screens 
are used having 175 meshes per linear inch, fig. 492; the work produced 
by these requires great care to ensure that the minute depressions do not 
become filled in with ink in printing and the effect spoilt; for text-books 
on and catalogues of works of art, which require much detail, a screen of 
200 meshes per linear inch may be used; the difficulty of obtaining satis¬ 
factory work from this or from even finer screens does not lie in the 
production of the block itself but in the printing. 

Occasionally for advertising purposes the printed impression of a half¬ 
tone is enlarged many times, with the result that the pitch of the dots may 
be increased to as much as one inch. Such advertisements will only 
appear to resemble the original print when they are seen from a sufficiently 
great distance; if an ordinary half-tone block is examined under a 
microscope, it is very difficult to identify which part of the picture it is 
that appears in the field. 

With regard to the actual photography, that is to the optical side of 
the process as opposed to the mechanical, if the glass screen were placed 
so as to be actually in contact with the sensitized plate—and this would 
only be practicable if a dry plate were used—the resulting print would 
be a series of intersecting lines with interruptions; the tint would not 
be broken up into a series of dots in the manner desired. This effect is 
produced by diffraction ; the clear spaces in the screen permit the passage 
of divergent pencils of light which spread over a larger area on the plate, 
and these make the sizes of the dots vary according to the intensity of 
the light received through any particular opening. The operator must 
determine the correct distance between the screen and the plate in order 
to take full advantage of this diffraction effect, so that in'the result the dots 
on the negative join together in the high lights and the shadows are 
represented by small separate dots. 

At first, all process blocks, both line and half-tone, were made of zinc. 
Subsequently other metals were also tried, particularly for half-tone blocks. 
Very good results are now obtained with copper. 
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Until 1892, most of the illustrations in newspapers and books were 
woodcuts. But the results obtained by means of the half-tone process 
were so superior not only as regards speed and price, but also as regards 
beauty and faithfulness of reproduction of the original, that in less than fifteen 
years the art of wood-engraving had died out almost completely. It is true 
that the Polytechnic and other art schools are making efforts to revive 
training in this art, which almost attained perfection in the hands of Albrecht 
Diirer and other great artists, but these attempts are bound to remain 
futile, except perhaps in the case of individual efforts of the highest artistic 

Colour-printing blocks .—-Before the advent of printing for books, 
colour-prints were made from blocks produced by wood-engravers, and this 
method is still in use in Japan. 

The Japanese colour-prints made from wood-engravings require a large 
number of blocks for their printing, and the method is admirably illus¬ 
trated by the examples in the fine collection of actual blocks and the prints 
from them which are exhibited in the Victoria and Albert Museum at 
South Kensington. The method of inking the blocks differs from European 
methods, inasmuch as the ink used is not of an oily nature but consists 
of a starchy medium, to which colour is added, the mixture being applied 
to. the wood with a wide brush. The blocks are cut with the grain 
running plankways, so that the absorption is not so great as it would be 
in an ordinary European end-grain wood-block. Graduated tints are 
obtained in the inking by intentional irregularity in the amount of colour 
applied to the printing-areas covered by the brush. 

Following the coloured print composed from a number of independent 
wood-blocks as used in Japan, came the completely coloured picture pro¬ 
duced on an intaglio printed key in the manner devised by Baxter; this 
was followed by the use of a wood-block key and the building up of 
a picture tint by tint, a method used by Edmund Evans, the engraver- 
printer of Kate Greenaway's and Caldecott’s illustrated children’s books. 

From this point it is very difficult to separate the history of typographical 
colour-printing from other methods of intaglio and surface printing, so 
interwoven is it with the progress made in intaglio colour-printing and 
in chromolithographic work. The three-colour process as printed from 
half-tone blocks has been made possible by its auxiliaries: photography, 
in its mechanical application dependent on the ruling of a screen to a 
very high degree of accuracy; paper, coated and finished to a surface 
both flatter and smoother than anything previously attempted; ink, 
ground to a corresponding degree of fineness ; and finally, a degree of 
exactitude in the register of the printing machinery, far greater than could 
have been obtained without the corresponding improvement which had 
simultaneously taken place in machine-tool construction. 

One of the first steps taken was the use of a half-tone key, and the 
French paper, “ Le Figaro Illustrd," produced coloured illustrations from a 
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key made from an isochromatic plate, the colours being added from hand- 
drawn plates. 

Meanwhile, colour-printing had made progress in other branches, for 
example intaglio colour-printing. Working, with a coloured picture by 
the artist before him, on an etched plate of the subject, the printer filled 
in each colour on this intaglio plate until he had obtained a result which 
in his opinion would produce a print resembling the original. This method 
was revived for a time, experimentally, by the Dawsons about 1886, and 
is still being worked at Montmartre in Paris by Delfitre, the son of the 
etching-printer of that name. At the present time this process is also 
being made use of by Emery Walker and others in London. 

The collotype, with its resemblance in the ink-retaining quality of 
the reticulated surface of the hardened exposed portion of the plate to that 
of the stone in lithography, though but little known, has also taken its 
part in the development of colour-printing; many good examples of 
chromocollotype have been published by the Medici Society. 

The use of three negatives exposed singly to red, yellow, and blue light 
by the interposition of suitable filters, and the subsequent printing of the 
results in the same colours on paper, is stated to have been suggested 
simultaneously by Ransonnet of Vienna and by Collan of London, in 1865. 
The idea, however, was premature, owing to the absence of photographic 
plates properly sensitive to each group of filtered rays of light, for the early 
red and yellow plates were nearly opaque to actinic rays. This difficulty 
was overcome when Vogel, of Berlin, discovered that the addition of eosine 
to collodion increased the range of colour to which the plate was sensitive ; 
this was applied practically by Ducos Duhauron in 1868. It is stated 
that the negatives obtained were excellent for their colour-values, but 
that the inventor used the same colours for printing instead of the 
complementary colours, and consequently the printed results were found 
to be unsatisfactory. It is difficult to reconcile this statement with the 
masterly exposition of the subject given by the inventor in his French 
patent, No. 83,061, of 1868, at the conclusion of which he suggests the 
following test for the truth of his claim :— 

“ C’est en essayant dc reproduce le spectre solaire par mes divers 
precedes qu’on reconnaitra s’il est rdellement constitue par autant de 
couleurs simples qu’il y a de refrangibilites, ou s’il est form6 par une trinity 
de trois spectres, rouge, jaune et bleu superposes et dont le maximum 
d’intensite correspond a des points difffirents.” 

It was not until the early nineties that the three-colour process was 
established on a commercial basis. Great difficulties had to be overcome in 
obtaining absolute register for all the three negatives ; very powerful light¬ 
ing was required to diminish the time of exposure ; dark rooms had to be 
fitted with special lamps, deep red for plates sensitive to blue and yellow, 
and deep green for plates sensitive to red. Another difficulty that arose 
was due to the production of a moiri effect in the print if the screen 
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position was not changed, and. it was found necessary to use a screen 
capable of being revolved so that while the lines of dots were at right 
angles to each other on each plate, those of each of the three plates were 
inclined at an angle of 30° to those of each of the other two. Fixed 
screens are now used instead; the one is usually arranged with its lines 
inclined at an angle of 45 0 to the edge of the plate for the blue, and 
another screen having lines inclined at an angle of 15 0 to the edge of the 
plate is used, the one way round for yellow and the other way round 

The colour-screens have been the subject of much research and inven¬ 
tion ; coloured films, coloured glasses and dye-containing cells have all 
been tried in turn, but it has been found that in every case optical flatness 
is an essential feature mechanically, and that the quality of the filter must 
pass a spectroscopic test. An orange-red filter has to be used for the rays 
sensitizing the plate which is to print blue, a green-blue filter for the plate 
which is to print red, and a blue-violet filter for the plate which is to 
print yellow. Thus good work depends upon many variables, and these 
are largely dependent on the judgment and experience of the operator:— 

For the proper illumination of the subject; 

For the selection of the proper light-filter ; 

For the correct setting of the screens for angle and for distance from 
the plate; 

For the choice of the appropriate sensitized plate ; 

For the correct time of exposure ; 

For the development of the three negatives so that they will give 
plates from which, in combination and by the use of inks of the 
proper colour, a true ultimate result will be obtained. 

The half-tone plates made from these three negatives by the photo¬ 
etcher must be trimmed, squared up, and mounted type-high. In making 
the trials the procedure is to print first from the yellow; next, to take 
a trial proof from the red; then to take a combined proof of yellow and 
red; following this a proof print of the blue plate, and finally a combined print 
of the yellow, red, and blue plates. In the actual printing it is usual for 
the yellow block to be printed first and the paper allowed to dry ; the red 
is printed next, and also allowed to dry before the blue or last printing is 
done. The continuous spectrum, which has been chosen as an example 
of the three-colour process, is given in figs. 493 to 497, plate CIV. In 
this the yellow, printed first, is shown in fig. 493 ; the red is shown alone 
in fig. 494, and the combined yellow and red in fig. 495. The blue is 
shown alone in fig. 496, and the complete spectrum resulting from the 
superposed printing of the three blocks is given in fig. 497. 

In the four-colour process there is the addition of black or a broken 
black; the fourth colour is usually printed between the yellow and red, 
but occasionally it is printed first,-though less frequently it is printed after 
the red or even after the blue. The yellow being the first colour to be 
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received by the paper is absorbed to a greater extent, and here comes into 
account the question of skill and experience in mixing the inks to the right 
tone to correct such absorption and give the desired result. 

Whereas in ordinary language the words tone, tint, hue, and shade 
are used almost indiscriminately, for the niceties of colour-printing 
work it is necessary to use these as having different meanings, which . 
are generally accepted as follows:— 

Tone signifies intensity of colour; 

Tints refer to admixtures of colour with white; 

Hues relate to admixtures of colours with other colours ; 

Shades indicate admixtures of colours with black. 

In describing the effect which the various colours produce in the plate, 
it is commonly stated that:— 

Yellow gives light and life to the subject; 

Red gives colour and warmth ; 

Blue gives shadow and depth and completes the form and outlines of 
the picture. 

The success of colour-printing is largely dependent on the improve¬ 
ments that have taken place in the preparation of inks and in their appli¬ 
cation ; in the parallelism and flatness of surface of the paper; and in the 
printing-press itself, both in its power of impression and in its accuracy 
of register. 

Attempts have been made to print in three colours simultaneously, 
that is without any intermediate period for drying the ink. Where 
attempts have been made to do this on the cylinder-press it has been found 
that the difficulty of obtaining sufficiently accurate register of curved plates 
is extremely great. In France three or four colours have been printed at 
one operation by means of a flat-bed press, introduced in 1902 by Lambert. 
This process, however, involves the difficulty of adding an impression to 
one not quite dry, though it avoids the still greater difficulty of change 
occurring in the paper with consequent impossibility of obtaining accurate 

The fact that the process block is produced from any suitable photo¬ 
graphic negative permits it to be used to reproduce effects which could 
otherwise only be obtained by lithography; in fact, it is possible to obtain 
at a single printing an effect which would require two operations litho¬ 
graphically. An example of this is afforded by the process called the 
Litho-block, which is actually a process block obtained from two or 
more superposed images on the photographic plate, the lettering being 
printed through the illustration or background of the block, usually an 
advertisement. An example of this process is given in fig. 498, plate CV. 

Other results can be obtained by suitable combinations of process 
blocks. An extreme example is that process in which two stereoscopic 
plates are taken. Separate blocks are prepared from these plates and 
then printed in red and green colours, superimposed on the same sheet 
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of paper. The combined impressions produce a blurred effect when looked 
at in the ordinary way, but, when viewed through glasses, red and green 
respectively for the two eyes, the pictures actually seen by each eye become 
combined into a single stereoscopic image which is comparable in effect to that 
obtained by the two adjacent photographs of the familiar stereoscope. 

In the issue of 1 ' The Inland Printer ” for November, 1913, a very remark¬ 
able example of combined photographic and colour printing portraiture 
is shown. Three colour-record negatives were taken simultaneously and 
instantaneously of the sitter, a wonderful feat of photography, by means 
of the special camera and flashlight apparatus of the Polychromidc Com¬ 
pany of America. From these three colour-record negatives the Van Dyke 
Gravure Company of New York engraved photogravures on copper 
cylinders and printed off the seventeen thousand copies required for 
the edition of "The Inland Printer,” from whose pages the preceding 
few lines have been summarized. This combination of instantaneous 
photography in colours and rotary photogravure in colours, seems to be a 
consummation beyond which it would appear impossible for pictures in 
printing-ink to go. To what has been said above, the authors can only 
add their unstinted admiration of the beauty of achievement and work¬ 
manship in the specimen shown in the admirable trade-journal to which 
reference has just been made. 

ELECTROTYPING. 

This modem form of reproducing a typographical surface must have but 
very brief notice here, for although it gives very satisfactory results it 
can never compete commercially, for ordinary letterpress work, with the 
older process of stereotyping and its later developments. For the repro¬ 
duction of process blocks, engravings, and surfaces other than typographical, 
it is very largely used. This process is still more largely employed in 
other branches of- the arts: these, however, call for no comment in 
this work. 

The process of electrotyping really consists in the separation of metals 
from their solution by electrolysis and their deposition in a solid form 
on a suitable mould. In practice the art of electrotyping requires very 
close and constant attention to minute details: the purity of the materials, 
the cleanliness of the vessels used and the perfection of the electric 
connexions being matters of the greatest importance, while the distance 
between anode and cathode, the temperature of the depositing hath, the 
composition of the electrolyte and the voltage of the current supplied are 
all variables, each of which must be confined between narrow limits. 

It is not a process that can be carried on commercially and profitably 
on a small scale; it does not call for further description in this work, 
for it has formed the subject-matter of many scientific memoirs and has 
a considerable literature of its own. 




CHAPTER XXXIII. 


THE LANGUAGE OF CHINA AND ITS TYPOGRAPHICAL 
EXPRESSION. 

'‘Riches and honour acquired bp maps that are not right are to me as a 
floating cloud.” 

Analects of Confucius. 

Brevier abbey text (Stephenson, Blake & Co.). 

In dealing with Chinese, a man of ahy other race in the world has to divest 
himself of all preconceived notions and of every idea that has become 
familiar to him in connexion with speech, aural or written, and approach 
the subject front a standpoint not only novel, but as difficult of attainment 
as it is novel. 

There is ample reason for this statement, for the Chinese language in 
its recorded state does not express itself through the ear as do other 
languages, but through the eye in pictorial ideographs, all of which, it is 
stated, can be traced back to some visualized fact. Hence it has no 
alphabet, no syllabary, practically but little real grammar, only an enormous 
range of characters or conventionalized pictures extending from over 
.100,000 in exaggerated estimates to 15,000 in conservative estimates. It 
is obvious, therefore, that its adaptation in this state for modem machine- 
composition is entirely out of the question, for it would be quite beyond 
the range of practical possibility to cut punches and strike and apply such 
a number of matrices to any known form of machine. Imagination boggles 
at a Linotype keyboard a quarter of a mile in length, or a Monotype grid 
weighing over a quarter of a ton. Indeed, to bring the whole language 
within the scope of operation of an ordinary hand-compositor working 
at case, would draw one very near the late Mark Twain’s description 
of Chinese compositors at work, a matter already alluded to elsewhere in 
495 
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this book. In practice the ideographs in general use are restricted to some 

6000 or 8000 characters, but even such numbers are unwieldy. 



Disregarding certain archaic types, the Chinese recognize six orthodox 
styles of writing. First of these is that commonly called the " seal 
character,” which is said to date from 827 B.c. 



Following this comes the “ clerkly style " used in public offices, dating 
probably from 213 b.c. 

fan It fir 


rkly style. 
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Then we have the “ pattern style,” from which all modem forms have 
originated, probably dating from the beginning of the Christian era. 

$L % ^ It- 

Fig. 502.— Ch'iai sku or pattern style. 

Next there is the " running hand,” the pencil, or brush, being carried from 
stroke to stroke ; this dates from about a . d . 200. 

Fig. 503.— Hsing sku or running hand. 

Then come the *' grass characters,” dating from about the same period. This 
is a very abbreviated running hand, full of difficulties even to an educated 
native ; it is still commonly in use, particularly in Japan and Korea. 

% -3 1 H-iit 

Fig. 504.— Ts’ao tzit or grass character. 

The sixth and last hand is that of the Sung dynasty, whose name it still 



Fig. 505. —Sung t'i or Sung dynasty style. 


This is the printed style, and, since it came into use, the Sung t’i has 
undergone no material alterations. It constitutes a medium of daily and 
common communication between the individuals of a large proportion of the 
human race, and is well called a " marvellous script ” by Sir Walter Hillier, 
one of the leading Chinese scholars of the world, and the gifted writer of 
the interesting volume, “ The Chinese language and how to learn it,” from 
which these illustrations are by permission reproduced; an authority to 
whom the authors of this work are personally indebted for much of the 
information here given and for the admirable memorandum which follows. 


TYPOGRAPHICAL PRINTING-SURFACES. 


Classic Chinese writing is indeed a wonderful and beautiful form of con¬ 
veying ideas, but apart from the fact that the whole of the rest of the world 
recognizes meanings through the ear and not through the eye, the difficulties 
of its acquisition are immense. Not only is there the portentous difficulty 
of memorizing an enormous number of ideographs, but each ideograph 
changes its meaning or expresses an entirely new idea according to the 
position in which it stands relatively to other ideographs. Merely to men¬ 
tion some of the technical difficulties of reproducing the classic Chinese 
characters by modern methods of preparing a typographical surface 
would take up several pages of this book, and, owing to these difficulties, 
the use of the language as a rapidly printed and easily understood means of 
expression not only throughout the Chinese Empire, but for foreigners, 
becomes an impossibility. 

Many attempts have been made to write Chinese phonetically by 
means of latin characters, and these have to a certain extent come 
into use. All such foreign systems, however, have grave disadvantages, 
firstly, from the fact that the alphabet itself is foreign, and therefore 
objectionable, and secondly, from the tonal qualities of Chinese, necessi¬ 
tating, in addition to the ordinary letters of an alphabet, the use of a 
number of arbitrary marks, signs and accents. Further objection to the 
latin character arises from the different dialects spoken in China, which 
may practically be termed different languages using the same pictorial 
sign to express the same word-meaning, but having a totally different 
pronunciation; for instance, the ideograph cfe metal, is in Peking pro¬ 
nounced chin, in Nanking it is pronounced kin, and elsewhere through 
China it is variously pronounced tsin, hem, cing, and dang, and possibly 
may have many other pronunciations. The example given is in any 
case sufficient to show how impossible it is to produce a universal, 
correct, and efficient system of writing Chinese by means of a latin 
alphabet. 

Within the last few years, however, a new Chinese alphabet, or more 
strictly speaking, syllabary, has been invented by the Chinese themselves 
and has come into a certain vogue and into semi-official use ; for instance, 
in matters connected with military affairs. By using this syllabary all 
variations can be represented, and many of the disabilities mentioned 
are incidentally removed. This syllabic form of writing, itself, however, 
presented almost insuperable difficulties to machine-composition or type¬ 
writing ; but the difficulty has been overcome by an invention of the 
authors, which applies not only to the syllabary in question, but with 
slight modifications to any similar attempt at the phonetic expression of 
a language. 

The new method of writing Chinese phonetically, which is, as already 
stated, a Chinese invention, includes: dividing the so-called mandarin 
pronunciation of each ideograph into two portions; expressing each of 
these portions by a character of fixed phonetic value; and adding it to 
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a symbol or mark which expresses the tone-value to be given to the 
whole composite character. 

It is impossible to do without an example in a subject of such com¬ 
plexity as that with which this invention deals. Here, therefore, is given 
the ideographic character for fang and after it, the same word as 
at present written in the new Chinese syllabic alphabet ^ £, [f(u)ang\. 
Unless special matrices are made for the whole composite character—and 
• not only for the whole composite character as here represented, but also 
for the same composite character in all its eight different variations of 
tone and elision—the new composite character, or syllabic word, is as 
impossible of production on the composing machine as would be the 
original pictorial ideograph itself unless it also had a special matrix made 
for each variety. In the one case the difficulties would arise from the 
large number of permutations and combinations of a limited number of 
characters and signs, and in the other, from the vast number of totally 
different ideographic matrices that would be required. Moreover, even 
though the syllabic character were divided into its several component parts 
in the attempt to get over one complex difficulty, it would still be impos¬ 
sible to set it, in its present position, on any form of composing machine 
using separate matrices, for this would necessitate producing at the same 
time and in the same mould at least two separate and interdependent 
slugs, or characters. Similar difficulties would also arise in the attempt to 
adapt the script to the typewriter under the same mechanical conditions of 
circumstance and situation. 

The invention of the authors consists in the mechanical and technical 
processes involved in altering the position of the two components and the 
tonal mark in such a manner that while retaining perfect naturalness and 
legibility to Chinese eyes, the composite phonographic character is rendered 
capable of being written with a typewriter or composing machine. This, 
speaking broadly, is done by placing one character after the other, followed 
by the tonal mark, or otherwise arranging it on the principle here in¬ 
dicated, so as to allow of its being brought within the range of machine- 
composition. 

Should elision be required, a diamond may be composed between the 
two characters forming the word. 

The following example displays the three methods of writing the same 
ideograph; firstly, the ideograph itself, which has already been given; 
secondly, the syllabic form of expressing it, which is just coming into use ; 
and thirdly, the syllabic form of its expression as adapted for the type¬ 
writer or composing machine:— 

J§ £ 

the tonal mark is shown in both examples of the syllabic form. 


Soo 
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Another example illustrates the use of the elision mark:— 



signifying the elimination of the initial letter of the second syllable. 

Though apparently a simple innovation, the subject has baffled some 
of the ablest workers in the world, and it is one that affects the com¬ 
merce, government, and intelligent and simple reproduction of ideas in 
typewriting and printing among nearly four hundred million human beings. 

Whatever the ultimate system adopted, there is urgent need of the 
adoption of' some system, by which, for the purposes of everyday life at 
any rate, the inhabitants of China shall no longer be handicapped in the 
ever accelerating race between the nations. 

In the field of the written, as opposed to the printed character, it is 
not impossible that a system of Chinese writing invented by Dr. T. F. Lam 
of the Middle Temple, Assistant Professor of Chinese at King’s College, 
London, may some day usefully be worked in conjunction with the existing 
new Chinese script which has been under discussion. It is really a system 
of shorthand, with its own advantages. Its mechanical reproduction falls 
into the same category as the reproduction of ordinary shorthand. It 
is in no sense a rival to the printed character, but stands in the same light 
to it as European shorthand does to the ordinary latin character. 

The brief foregoing reference made by the authors to a new Chinese 
script which is coming into use in that country, and their solution of the 
problem of adapting it to the consecutive operations of work performed 
on the typewriter and in connexion with any class of keyboard-operated 
composing machinery, are better explained in Sir Walter Hillier’s own words 
in the memorandum which follows. 

If it is true that time is money, in this respect at least, there is 
urgent need of reform, for the time of the Chinese people is being grievously 
wasted when the time taken for the transcription of their own beautiful 
classic script is compared with that taken by the plainer and less expressive, 
but more severely practical writing of the western nations, their present 
and future great trade rivals, with whose systems of transcription, printing, 
and reproduction, the new Chinese script can now compete on equal terms. 

The authors lay claim to no knowledge whatever of the Chinese lan¬ 
guage, while the writer of the following memorandum has an intimate 
personal knowledge of the language of China, of its peoples and of their 



MEMORANDUM 


SIR W^TER HILLIER, K.C.M.G., C.B. 

ON AN ALPHABETICAL SYSTEM FOR WRITING CHINESE, THE 
APPLICATION OF THIS SYSTEM TO THE TYPEWRITER, AND 
TO THE LINOTYPE OR OTHER TYPECASTING AND 
COMPOSING MACHINES, AND ITS ADAPTATION TO 
THE BRAILLE SYSTEM FOR THE BLIND. 

The Chinese written language is expressed by some 13,000 to 14,000 
characters or ideographs composed of from one to six lines, dots or strokes 
arranged in various combinations, the most complicated of these characters 
containing as many as twenty-seven of such lines, strokes or dots. 

It is obvious that these various combinations cannot, for many reasons, 
be thus reproduced - on a typewriter or by a typecasting and composing 
machine. The only way in which they can be printed is by means of 
separate dies or type for each character, and although the process of select¬ 
ing and arranging Chinese type is considerably simplified by the fact that 
every character in the Chinese language is capable of being assigned to 
one or other of 2x4 radicals or root indices, the process of selecting and 
arranging these characters from the root indices under which they are 
placed in the cases of type cannot but be slow. 

Many attempts have been made to express the Chinese language by 
the use of roman letters, but romanization of Chinese sounds cannot be 
universally applicable for several reasons. First, no common system of 
romanization exists, nor can any system be found which would be under¬ 
stood, appreciated, or accepted universally by either foreigners or Chinese. 
The Chinese will not accept a common system because of the diversity of 
dialects and of modifications of each dialect that exist even in places that 
arc not far distant from each other. The foreigner, moreover, will not 
accept a common system of romanization for a similar reason, and for the 
further reason that foreigners of different nationalities insist upon the 
romanization of Chinese sounds as they consider these ought to be repro¬ 
duced by their own systems of spelling, while even foreigners of the same 
nationality have never yet been entirely in agreement as to how certain 
Chinese sounds should be spelt phonetically. 

It is only in recent years, that a script has been invented by Mr. Wang 
Chao, an eminent native Chinese scholar, which appears to overcome all 
these objections. The basis of this system is the adoption of a certain 
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number of simple symbols representing the initials and finals of all the 
sounds in the Chinese language which in combination, and in some instances 
singly, adequately reproduce every Chinese sound that exists. 

Before proceeding to discuss these symbols, which consist of twelve vowel 
sounds and fifty consonantal sounds, it should be explained, for the benefit 
of those who do not know anything of the Chinese language, that this 
language is restricted in the .matter of sounds, of which there are in the 
Mandarin or Court dialect about 400. It follows, therefore, that many 
words must have the same sound. In Chinese writing this deficiency can 
be ignored, as each ideograph speaks for itself, but in speaking, or in repro¬ 
ducing spoken words in any but ideographic form, it is evident that unless 
some means were devised by which words of the same sound could be dis¬ 
tinguished much confusion would result. 

There is, however, a system by which these sounds are subdivided. In 
the first place, a considerable multiplication is effected by the duplication 
of many sounds having certain initial consonants by the interposition of an 
aspirate between the initial consonant and the vowel, as pa, p'a, tan, tan, 
and so on. But the number is still more appreciably increased by the 
pronunciation of the same sounds in different tones or inflections of the 
voice. In the Mandarin or Court dialect there are, for conversational pur¬ 
poses, four of these tones which the foreigner, who is obliged to learn and 
remember them, commonly indicates by the figures 1, 2, 3, 4. The Chinese 
does not learn these tones; he picks them up intuitively as he learns to 
speak, and it is impossible for him to make a mistake in the intonation of 
a word. When he learns to read, he is told the sound of a character with 
its intonation, and he does not forget the intonation any more than he 
forgets the sound of the character. When, however, he is confronted with 
a system of writing his own language such as is here proposed, tones and 
tone marks have necessarily to be considered, and the Chinese, equally 
with the foreigner, must consider Chinese sounds as expressed by x, 2, 3, 4, 
or, as indicated in the system about to be explained, by x. » r and » . 

TONAL MARKS 



3rd Tone 
4th Tone 


ELISION MARK 

COMMA 


PROPER NAMES 


Fic. 506 .—Tonal marks and 
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Herein lies the difficulty to the Chinese mind. The Chinese reader 
has practically to regard his language in a new light, and must force himself 
to think in terms of 1, 2, 3, 4 which he has never thought of before in con¬ 
nexion with the words he uses, and that will not be an easy task. If he can 
be persuaded to do so, the system will be a successful one. If he cannot, 
it is doomed to failure so far as the Chinese literary class is concerned, though 
it can be taught without difficulty to those who have not the education 
necessary to read the present form of Chinese ideograph. 

As it is probable that not more than a third of the Chinese race can 
read the Classic script, the new system will still prove of immense advantage 
to many millions of people. It can be learnt in a few weeks, and books 
and newspapers can be printed in it with infinitely greater rapidity and at 
much less cost than in the old script. In the embossed form it can be read 
easily by the sightless, while it has successfully been adapted, as will be 
shown, to the braille system of embossed writing for the blind. 

In the tables which are placed below—in the first instance arranged 
with the vowel sounds brought together and preceding the consonantal 
sounds, and in the second instance arranged as far as possible alphabeti¬ 
cally for the convenience of foreigners—are shown the twelve vowels and 
fifty consonantal sounds by which all sounds may be represented. The 
sounds which they represent are indicated for Chinese readers by ideo¬ 
graphs in the old style ; for foreigners, by a system of spelling which has 
been adopted by practically all- English students of the official dialect, 
but is in no sense an arbitrary system. Any one can modify it to suit 
his taste. The German may adopt his system of spelling, the Frenchman 
can apply his idea of what the romanization should be. The Chinese will 
not apply any system of romanization to the symbols, each of which stands 
for a sound which, with three exceptions (the terminals eng, eh and ei), 
can be represented by a Chinese character. They are therefore applicable 
to every dialect. As the northern Chinese pronounces the character which 
represents the sound of the symbol, so will he pronounce the symbol; the 
southern Chinese will read the symbol as its indicating character is pro¬ 
nounced in the south. Thus, singly or in combination, each man will read 
the sounds that the symbols represent in the way he is accustomed to 
pronounce them. 

It is probable that in some dialects bearing very small resemblance to 
the official dialect the system will be found faulty in certain combinations, 
but it is also probable that by certain modifications it can be adapted to 
those dialects. In any case it is to the official dialect, which prevails, with 
certain local distinctions, over the greater part of the Chinese Empire, that 
the system is intended to apply, and it is believed that it will do so more 
effectively than any system of romanization that has been or can be in¬ 
vented. The objection has been raised that the written, as opposed to the 
spoken language, cannot be intelligibly produced in this script. This may 
be true of the higher classical style, but it is contended that it can be applied 
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successfully to what is known as the “ easy written style ” as represented 
by what may be called " newspaper ” Chinese, or the " easy wen li ’’ of the 
translated Scriptures. 

The practical advantage of this system lies in the fact that it is th,e 
only one at present known (excepting of course the romanized system) 
which can be applied to the typewriter or composing machine with 
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Fig. 507 .—Chinese syllabic symbols; vowel sounds preceding 


advantages in the matter of speed, simplicity and economy that are so 
pbvious as to require no explanation. 

The system, of course, has certain defects, some of which may possibly 
be remedied by experience, but it is claimed that it constitutes the nearest 
approach that has yet been made to the reduction of Chinese writing to a 
simple and intelligible form which, though it is not suggested that it should 
supersede the historic script of China, will supplement that script and be 
an incalculable boon to the millions of Chinese who can neither read nor 
write so complicated a character. The number of symbols might be 
reduced, but no attempt has been made to alter the form or reduce the 
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number of these symbols as arranged by the Chinese scholar to whose 
ingenuity the system owes its origin, as it is already in limited use in northern 
China, where at least one magazine in the script was published, at any rate 
before the revolution, and where it was taught in various schools. But, in 
order to render the system applicable to the typewriter or linotype machine, 
it has been necessary to make one important change. In the existing 
Chinese system the symbols are placed side by side, reading from left to 
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Fio. 508 .—Chinese syllabic symbols, arranged alphabetically. 


right, as A J ^ 1 3 Zj . It is not possible to compose 

these symbols side by side on the typewriter or linotype machine, but if, 
instead of placing them side by side, they are placed one over the other, 
the process becomes a simple one. For typewriting or printing purposes 
the symbols must be placed on their side as below 

The tonal mark under each combination indicates the tones. When 
reading the finished line all that is necessary is to turn the paper half round 
to the right when the writing will be read downwards and from right to 
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left as is the rule in all Chinese writing. It should be stated that the 
credit of this invention belongs to J. C. Grant and L. A. Legros, formerly 
of the firm of Grant, Legros & Co., Ltd., the well-known engineers who 
have specialized in all matters connected with the production of the 
printing surface. In the existing system, numerals may be represented by 
single symbols preceded by an indicating mark, or they may be represented 
by the shorthand numerals at present in use in China with one or two slight 
modifications. 


NUMERALS. 

I i 1 1 ono S: pa, 1 , eight 


|| trW, two £ dm* nine 



Tables of the symbols, known to the Chmese as kuan hua tzu, mu, 
with a character showing the sound they are intended to represent, 
arranged under vowel and consonantal sounds, and also alphabetically, are 
given above, figs. 507 and 508, together with a phonetic rendering of the 
sound in what is known as the Wade system of spelling. Tone marks, 
points and proper name sign are given in fig. 506, and fig. 509 gives the 
numerals. 

Words of one syllable, such as li, ti, pu, p‘u, etc., are obviously repre¬ 
sented by the symbols indicating these sounds. Compound words requiring 
two symbols, such as li-ang, tu-an, pi-eh, are equally easy to represent, as 

ang an eh' 

The formation of certain other compound words requires explanation. 
Take the sound ti-en. There is no symbol in the table to represent the 
sound en, the nearest approach to en being an. But an is quite good 
enough, because in certain combinations the sound an does not exist in the 
Chinese language. There is, for instance, no such word as ti-an. There¬ 
fore, when a Chinese reads the compound ti-an, he knows it must represent 
ti-en. Chi-en is a common word. There is no such sound as chi-an. 
Therefore, when a Chinese reads the combination chi-an, he knows it must 
be chi-en. Other combinations will present difficulties unless certain 





CHINESE SYLLABARY; ELISION AND PUNCTUATION. 507 
principles are understood. Take the sound ma. This can only be repre¬ 
sented by the symbols mu and a, but the combination will present no 
difficulty to the mind of a Chinese because there is no such sound as mu-a 
in the language. Moreover, by the system of representing the sounds of 
Chinese characters employed in Chinese dictionaries, he will have learnt 
that the final of the first sound must be eliminated—sometimes also the 
initial of the second sound. When a Chinese, therefore, sees the symbols 
mu-a in combination he will instinctively drop the u and read them as ma. 
Take, again, the sound chin. There is a symbol for chi in the table, but 
there is no final n or in. The nearest we can get to chin is chi-an, but we 
have already seen that chi-an must be read chi-en. To get chin, therefore, 
we have to get rid of the a in an. This is the way it is done : when the 
initial sound of the second symbol has to be suppressed an indicator is 
employed. This indicator is a diamond-shaped mark placed between 
the first and the second symbol chif(a)n. Where no indicator is used 
and it is evident that something has to be cut out because the combination 
does not express a Chinese sound, always cut out the final of the first 
symbol. Another word that may puzzle the uninitiated is chiu. There 
is no symbol for u in the table, the nearest approach to it being ou. We 
must therefore represent chi-u by chi-ou. But there is no such sound 
as chiou, so the Chinese must read it chi-u. Of course all these little 
difficulties could be got over by the multiplication of symbols, but it is 
not necessary to simplify matters for the Chinese, because when he finds 
that the combination before his eyes does not represent a recognized sound 
he at once accepts the nearest approach to a recognized sound. A very 
little practice will enable the foreign reader to do the same. The Chinese 
do not use capital letters. They indicate these in the case of proper names 
by a line at the side of the characters indicating proper names. In the 
present script proper names are indicated by a bracket placed above and 
below the symbols. Commas are indicated by the comma sign > and 
full stops by the sign of the full stop •. 

Of the four hundred millions usually taken to represent in round figures 
the population of China, it is possible that there are as many as one million 
blind, whose condition, in the absence of any vehicle of education, is one 
of dependence on their friends and of uselessness to the State. The relief 
to their affliction and the stimulus to their intelligence and usefulness to be 
gained by any system which would place it in their power to read and write 
is too obvious to require to be enlarged upon. So far as is known, nothing 
has been done by the Government of China or by any Chinese institution 
to teach the blind to read. Missionaries in various parts of China have taken 
this duty upon themselves, and there are two systems at present in use for 
enabling the Chinese blind to read. Qne, known as the Murray system, is 
taught to a limited number of blind in Peking, who are educated in a small 
school for the blind supported by contributions from abroad. This system, 
when once acquired, is effective enough, but as the readers have to commit 
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i*'ic. 510 .—Extract from “ Sacred Edict,” -printed in alternate lines of classic 
Chinese ideographs and syllabic script. 
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408 sounds to memory, and to remember these sounds as represented by 
figures from 1 to 408, a considerable amount of study and practice is 
necessary before any blind person can read with ease. The second system 
is the romanized system translated into braille. This suffers from limita¬ 
tions which have already been pointed out. A third system—the applica¬ 
tion of braille to the symbols of the Chinese alphabet, or kuan hua tzu mu, 
as it is called by the Chinese—has been worked out by Mr. E. G. Hillier, 
C.M.G., Manager of the Hongkong and Shanghai Bank in Peking, has 
been thoroughly tested by him, and has been proved to be by far the most 
efficient system in existence. The following notes are an epitome of a 
pamphlet on Chinese braille written by Mr. Hillier. 

The basis of the braille system, now applied to all European languages 
and used in all schools for the education of the blind in Western countries, 
is the group of six dots representing the highest throw of a die. These dots 
are, for convenience of reference, numbered 1 to 6. 


3 4 

5 6 

The various combinations, ranging from a single dot to the entire group of 
six, which can be made of these, will be found to be sixty-three in number, 
and they furnish sixty-three distinct signs which can be either used alpha¬ 
betically or as representing syllables and words. 

The system known as the kuan hua tzu mu, which reduces the Chinese 
language to what is practically an alphabetical basis, consists of fifty radi¬ 
cals and twelve phonetics {elsewhere described as consonantal and vowel 
sounds) which, used singly or in combination with the addition of a tone 
sign, furnish correctly every sound of the official Chinese language. The 
present scheme of Chinese braille consists, briefly, in the application to each 
of these sixty-two radicals or phonetics of a corresponding braille sign. In 
bringing it into practical shape it has been found necessary to discard as 
unsuitable, for reasons suggested by experience, six of the sixty-three signs 
furnished by the braille system, reducing the total number of Chinese braille 
signs to fifty-seven. These signs are exhibited in fig. 511 in order of series, 
with their corresponding Chinese sounds. 

It will be noticed that the signs of the fourth series represent both 
radicals and phonetics; but as the phonetic, except when used singly, 
always follows a radical, confusion is impossible. The second sign of a 
group of two (excluding the tone sign) must always be a phonetic. Where 
a phonetic is used singly it is distinguishable from the radical of the same 
sign by prefixing the single phonetic sign. Similarly the comma and stop 
cannot be confused with the first and second tone signs because the latter 
always precede a group while the former necessarily follow it. The tone 
sign takes precedence of everything except the proper-name sign. The 
single phonetic sign, when used, immediately precedes the phonetic. The 
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m ¥ ft n m w m m m n. 

He Hu Fu Jih Tzn L6 Lu Mi N6 Nu 


m m m a m a a * m & 

Hsi Hsii Wu Ju Tz’u Li Lii Mu Ni Nii 


Chi Chih Chu Chii K6 Ku TS Ti Tsu Tu Pi Pu 


£ t f K -3 if Z- *■ f X. } 


-t & ® m ® ft ® m ft & m 

Ch’i Ch’ih Ch’u Ch’ii Ke K’u T e T’i Ts’u T'u P’i P’u 


+r mi n # H 


4 * r * =4* 4 


W M & m m £ M Wn ?» pi ft 

A E AI El AO OU AN BN ANG ENG EH EEH 


L ti -J V JL 


& & M W Yi YiiShihShu Su Szu g g g | gjfi 


” < -r 4 r * * ’ l . 

511.— The application of the Chinese syllabary to the braille s' 
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proper-name sign precedes the tone sign. In practice, it will be [found 
possible to dispense with the tone sign in the case of words which frequently 
recur, and where ambiguity is not likely to result, as, for instance, the 
classical possessive chih or its colloquial equivalent ti. The ten signs of the 
first series are used as numerals, representing respectively i, z, 3, 4, 5, 6, 7, 
8, 9, o. When so used, each group or series of figures is immediately 


M -b m % B M 1 

A Ch’i Ch’fi Erh Jih L6 


m at m ft s 

N6 P’i Szu Ts’u Yi 

• • • • ■ • 


3 tt * JL B V >f 

& ^ i ^ A 1 M 

Ai Chih E Fu Ju Li Ni 

• • • • •• •• •• • • 


A * r < 

* # tis m 

Pu TS Tu Yu 


— £ Vi ^ a 

3c f<® m if 

An Ch’ih Eh He , Ke 


A 


m 

Lu 


t 





T’6 


t 

T’u 


■f 


- *. v -f \ 

Fb £ ® # 

Ang Chu Ei Hsi K’6 


P: 



* * 4 

* S* ffi 


Np Shih 


Ti 


& ® m m m jk m 

Ao Ch’u En Hsu Ku Mi Ou Shu T'i Tz’u 

• • •• • ■ •' • • •- • • •• - • 

m m M ? * & m m m 

Chi Chu Eng Hu K’u Mu Pi Su Tsu Wu 


Fig. 512 .—Chinese braille syllabary arranged alphabetically {continued on next page). 
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± T 


± 

m 


m V s % « s: » 

M w ft 



Fig. 512 .—Chinese braille syllabary arranged alphabetically (concluded front last page). 

preceded by the numeral sign. Where the figures exceed four in number 
each group of four (a Chinese wan or myriad) is marked off by a comma 
sign. The decimal point is represented by dot 5, the same as the fourth 
tone sign. With moderate practice this Chinese braille can be written 
as fast as ordinary Chinese round hand, and with little more consumption, 
if any, of paper space. 

Note.—For the information of those who are not familiar with the 
kuan hua tzu mu, or Chinese phonetic system, earlier referred to, the follow¬ 
ing examples will illustrate the practical application of the method. The 
two syllables in each case are slurred, so as to produce the effect of a 
monosyllable. 


Liang (tael)- radical li, phonetic ang, i 
Vim (day)- .. t'i, .. an, 

Ch'tog (city)- .. ch'ih, . . tog, 

Ma (horse)- .. mu, .. a, 

Yiieh (moon)- .. yii, .. eh, 


combination li-ang. 


Where a sound is furnished by a single radical or phonetic, these are 
used accordingly. Employed either singly, or in combination, with the 
addition of a tone sign, the radicals and phonetics given in the table will 
be found to cover the entire gamut of the Chinese Mandarin dialect, and 
to reproduce its various sounds with an accuracy unattainable by any 
system of romanization. 

An example of Chinese braille with the corresponding Chinese ideo¬ 
graphs is shown in fig. 513. 
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ft ft 


tf Z it 

# ft 51 ft 


* ¥ it w ^ ts 

•••• • • • • • •• 


ffi ft 


t§ * 0 

ji§ % 


K * ft & ft $ 

> •••• • • # ••• * s # • • 

• •• • •• •• ••••« 

k ft « if ft « 

*• • • •••• • 1 *• •• • V •••! 
•• • • •• • •• • •• • •••< 

l fl & M Z ft 


# ft 


iB M ft 
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CHAPTER XXXIV. 

HIEROGLYPHIC, COGNATE, SYLLABIC, AND OTHER SCRIPTS. 


", . . men pourtrayed upon the wall, the 
images of the Chaldeans pourtrayed with 
vermilion.” 


Ezekiel. 




“And they made the plate of the holy crown 
of pure dold, and wrote upon it a writing, like 
to the engravings of a signet, . . 

Exodus. 

icrfeM ■*«*#. 

“. . . David wrote a letter to Joab, and sent 
it by the hand of Uriah.” 

II. Samuel. 

"OH THAT MY WORDS WERE NOW WRIT¬ 
TEN! OH THAT THEY WERE PRINTED IN A 
BOOK!” 

JOB. 


One of the most interesting developments in connexion with the modern 
typographical printing-surface is the increasing use of hieroglyphics, or 
more strictly speaking, of ideographs ; for hieroglyphics, as the term is 
more generally understood, are not pure ideographs, but ideographic symbols 
that have in the course of time had certain phonetic values attached to them. 
Originally, however, they were purely ideographic, and it is a curious 
fact that the enormous development of locomotion due to the internal- 
combustion petrol engine has brought men of different tongues into such 
contact that a demand has sprung up for a language, mute in itself, but 
which is a conveyer of meanings through the eye, and may be interpreted 
by every man into his own aural language in his own particular sound values. 
This fact has been strikingly exemplified in chapter VI, where the great saving, 
not only in printing to the printer but in time and trouble to everybody, 
effected by the use of this medium of intercourse is illustrated. 
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In the present chapter, however, hieroglyphics in their secondary 
application are considered, and certain points in the technology of their 
production and use are discussed. The authors here tender their fullest 
acknowledgments in the matter to an article by Albert Geiss, which 


Forms. 

[ Value. 

Forms. 

Value. 

k 

a 

i 

h 


a 

@ 

kh 


4 


kh 

M * 



3 

\ $ 

ou 


sh 

J 

b 

J 

q 

■ 

P 

— 

k 


f 

Q 

g 


m 




n 


d 

«=» , 

ra 

h 

_1 




Fig. 515 .—Hieroglyphic alphabet: simple souncl-symbols. 


appeared in the November number of the “ Bulletin Officiel de l’Union 
Syndicale des Maitres Imprimeurs de France,” of 1910, and also to 
N. J. Werner, whose paraphrase of the foregoing article appeared in 
“ The Inland Printer ” of January, 1913. 

The history of the decipherment of hieroglyphics is too well known 
to need discussion here; the key to its interpretation was given by the 
Rosetta stone, a stela of black basalt now in the British Museum. It 
dates from the year 193 B.C., and is trilingual, being written in hiero¬ 
glyphic, demotic, and greek characters, fig. 514, plate CVI. 




PLATE CVI. 
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The first clue to the decipherment of the writing was drawn from the 
characters contained in the cartouches surrounding royal names, and 
from this comparatively slight indication the various components of the 
hieroglyphic alphabet were gradually worked out, together with their 
phonetic values. With comparatively small differences which here require 
no discussion, the alphabet or list of sound-symbols is generally 
accepted; the particular sound-equivalents here followed—French—are 
those of the venerable authority, Maspero, the mention of whose name is 
sufficient. 


Forms. 

Value. 

Forms. 

Value. 

t 

fia 


kha 

ft 

oua 


*q 

% 

ba 

* 

sa 

X 

pa 

iM 

scha 

> 

ma 

u 

ka 


ra 

9 

ta 

f 

ha 


tha 

1 

kha 

i 

za 


Fig. 516 .—Hieroglyphic alphabet: complex sound-symbols. 


Had the letters given in fig. 5x5 been all that were worked out, it 
would have been no easy matter to decipher a hieroglyphic text, but, in 
addition to those shown, one hundred and twenty-five other signs were also 
made out, which, though occasionally differing in form, were none the less 
the phonetic equivalents of two or more of the sounds hieroglyphically 
represented in the original alphabet. Figure 516 shows a few of the more 
complex sound-symbols which are of frequent occurrence in hieroglyphic 
inscriptions. 

In addition to these alphabetical signs, Egyptologists have discovered 
that certain signs, called determinatives, are always found after 
a series of letters or signs representing a word belonging to the category 
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to which the sign itself belongs. Thus the name of a man is always followed 
by the sign ^ opposite the word men in the list below; the name of 
a woman by the sign J opposite the word women in this list, and 

so on. Reference to the following list of a few of the commoner deter¬ 
minatives will make the use and meaning of these signs perfectly clear. 


Forms. 

Determinative of 

Forms 

Determinative of 

* 

J 

Men, masc. pronouns 

n 

Houses, buildings. 

Women, fem. pro- 

1 

Peoples of the desert, 


People, persons, 
human race, classes 

ft. 

Meat. 

J 

Divinities, kings 

1 

Fire 

* 

Ancient gods 

O 

Time 

h 

Goddesses 


Dust, sand 

T 

Animals 


Liquids 

v 

Birds, flying insects 1 

.A 

Marching (action), 
locomotion 


Plants, flowers 


Sight (action), 


Trees 

a 

All which appertains to 
the mouth (actions) 1 

! 



Little, wretched, 


Earth 


mean, wicked 

; —? 

Water, level 


Abstract (sense, 
things), writings 


Desert, steppes, 


Violence, force 


foreign countries 

A 

© 

Cities, villages 

| 

t_ 



Fig. 517.— Determinatives. 


The foregoing information is sufficient to give an idea of the 
mechanism of Egyptian writing. Its more detailed discussion is beyond 
the scope of this treatise, as well as beyond the knowledge of the 
authors. 
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The first hieroglyphic reproductions were autographic, 
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rs 
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Cl 
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1 1 

s 
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w-s 
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, s 

—1 1 

1 

^8 

m\ 

—1 
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0 § 

*=5 

^2 

r i 

U 1 

T~§ 

*^s 

n 
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HI 
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a 1 

>1 

|Hh| 

M 

[ 1 

+ 1 
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H 
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in sixty cases, in addition to the ordinary case, which is made up of 
four sections, shown in figs. 518 and 519, and the space-case, which is 
made up of two sections, shown in fig. 520. 

The cases shown in the illustrations are used in the printing-office of 
the Institut fmncais du Caire. They differ a little from those in use at 
Paris, but the principle of their construction and the classification of the 
signs are very similar in both places. 

In connexion with such a matter as hieroglyphics, constant additions 
are being made to the founts, owing to the fact that new characters 
frequently appear when fresh manuscripts or inscriptions are deciphered. 
About one thousand fresh punches have been prepared for the pro¬ 
duction of characters not given in these cases, most of which have been 
cut by Hfinaffe of Paris following the fine designs and careful instructions 
of the actual director of the Institut francais du Caire, M. Chassinat, 



who has treated the subject most artistically. Private typefounders are 
not likely to rival the official and semi-official production of hieroglyphic 
type, which is practically a national matter for Egypt, where the Cairo 
Institute can always draw upon the resources of the Imprimerie royale de 
France. 

The setting of hieroglyphic types, difficult as it may appear at first 
sight, is relatively easy to those who are familiar with the work. 

The real difficulties that had to be overcome were in the rational arrange¬ 
ment and classification of the type. Its composition became compara¬ 
tively easy once that was done. 

Before going further into the details of composition, a facsimile, fig. 521, 
is given, which shows in its upper half a portion of the manuscript of a 
text, and below its equivalent set up in hieroglyphic type. 

This shows that the highly skilled writer of the manuscript portion 
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Of the figure—M. G. Legrain, Director of Works in the Service des Anliqmles 
de I'Egypie —has taken the trouble to commence each line of the text with 

kHPrkJSCT Ss^W'-JP Vi 

M (°MED P2:Z 

Original manuscript. 

VSPfV).#^^T§^M'-1tVA 

A”"=-L^HPVa>H-:JQEaiJV»Ki 

JAIT^-VG=S3iiV^ITJtlJT<V 

vPivaiiy^v>Aaj^?sry>*'j)i 

Fio. 52X.— Specimen of hieroglyphic manuscript and printed text; slightly 

the same sign as that which begins the line of printed matter. It need 
hardly be said that manuscripts usually handed to the printer do not 
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present this peculiarity, the groups being written and the lines filled out 
as the size of the paper permits. In the instance given the division of the 
lines is regulated by the measure and justification adopted in the particular 
quarto work for which the figure was originally prepared. 

It will be noticed how the signs are grouped in the manuscript portion. 
The Egyptian scribes, and, even more than the scribes themselves, the 
stone-cutters, were wont to place their signs in squared groups. 

For reproduction in movable type, these groups have to be analyzed 
and combined with the appropriate spaces, in order to reproduce as nearly 
as possible the appearance of hieroglyphic writing having this characteristic 
peculiarity. To attain this end, it was necessary to have the signs cast 
of more than one body-size. The Imprimerie royale de France has 
adopted three bodies of the sizes shown in fig. 522 :— 

First body. Second body. Third body. 

First body, 18 typographical points {corps 18). 

Second body, 12 typographical points {corps 12). 

Third body, 8 typographical points {corps 8). 

Fig. 522 .—Three standard body-sizes of hieroglyphic type. 

It should be understood that these dimensions are those of full-sized 
signs, and that the types themselves arc cast on the square or em set of 
each body, as shown-in fig. 522. 

Signs which have one dimension small are generally cast on set widths 
or on bodies which conform to their shape and to a definite fraction of the 
respective standard body, as shown in fig. 523. 

^ On tirst body is 18 points body and 6 points set. 

| On second body is 12 points body and 4 points set. 

| On third body is 8 points body and 2 points set. 

Fig. 523.— Widths of hieroglyphic type conforming to shape of character. 

Certain signs only, of which the effect, if placed on the first or largest 
body, would be ungraceful, or which, when used by the Egyptians, are 
always placed above or below, or joined with others in the same group, 
have been engraved, and cast on intermediate bodies of ten points 
(corps 10), six points (corps 6), etc., according to their form; care i& 
taken that the face is supported by a shank sufficiently large to facilitate 
composition and to give a good distribution of blank spaces within the 
groups. 

To secure the easy justification of all these elements, a variety of 
spaces and quads have been provided, graduated in such a manner that the 
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compositor can space the groups evenly ; see fig. 520, showing the space-case. 
Thus in setting the group ■ shown in fig. 524, the compositor first 


places the in his stick—he knows that this is on 4-point body; 

■ on 6-point body; -■ —< on 6-point body, the three making up a total 
of 16 points. 

As the group must occupy a space 18 points square, the compositor 
can place between the three signs two i-point spaces of the 18-point body, 
which would fill up the space. It is evident, however, that the common 
rules for spacing whites must also be respected in hieroglyphic composition. 


Hence in this instance, instead of two spaces of l-point thickness, the com¬ 
positor places a 2-point space between <=* and ■ as the white space 
carried by ^—1 in its upper part is enough to permit of its being set close 
to the ■. 

This group is now correct as to its height, but the width also has to 
be filled. The ■ is cast upon a 6-point em quad; it therefore lacks 
12 points of filling the entire width—18 points ; as the sign must be placed 
in the middle of the group, this space of 12 points must be divided between 
the two sides of the ■ , and this is done by using two 6-point em quads. 
All the groups are made up and spaced according to this principle. Each 
group is temporarily separated from its neighbours by a 2-point space; 
when the width of the line is reached, whatever spacing is required to fill 
it is added between the groups. There is no extra spacing between the 
words. Sometimes the lines of the original, especially of the inscriptions 
on stone, are indicated typographically by numbering them with figures, 
placed above a short vertical line, ordinarily less than xo points long when 
the x8-point body is being set, thus : j l |° 

Once these principles have been, accepted, it is a simple matter to under¬ 
stand how the recognition by compositors of the hieroglyphic signs is 
facilitated, and how the signs most in use are placed at their disposal to 
the best advantage. To begin with, the types are classified in families, of 
which there are twenty-eight, made up as follows:— 

2. Gods. 

3. Women. 

4. Goddesses. 

5. Parts of the human body. 

6. Mammals. 

7. Parts of the bodies of mammals. 
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8. Birds. 

9. Parts of the bodies of birds. 

10. ' Saurians, batrachians,* amphibians. 

11. Reptiles. 

13. Fishes. 

14. Vegetables. 

15. Heavens, stars, earth, water. 

16. Plans, buildings, parts of buildings. 

17. Profane and sacred furniture. 

18. Measures, balances, various tools. 

19. Equipments for fishing, hunting, and war. 

20. Vessels, sacred barges, rigging. 

21. Head-dress, clothing, articles of adornment and toilet. 

22. Banner staves, sceptres, symbolic emblems. 

23. Music, writing, games. 

24. Loaves. 

25. Shallow baskets, panniers, vases. 

26. Cords, couplings, knots, packages. 

27. Geometric figures. 

28. Objects of nondescript form and use. 

This done, the signs which correspond to the letters of the alphabet are 
placed in two sections of the first portion of the ordinary case, fig. 519. 
Above these, and in the same portion of the case, are placed the determi¬ 
natives and the other signs most commonly used. The second portion 
contains the hieroglyphics which are next in order of frequency. The same 
arrangement is also employed for those signs which are cast on the second 
body. The compositor’s frame has three divisions ; on the central division 
and before him is placed the space-case, fig. 520, and above it the case for 
the signs of the third and smallest body; at the right of these are placed 
the two portions for the signs of the first and largest body, figs. 518 and 519, 
and at the left the two portions for those signs which are on the second 
body. The complete equipment, therefore, of the compositor consists of 
six cases or portions of cases. 

The other types are distributed amongst other cases, whose number 
varies according to the number of different characters in use, and it is to 
these supplementary cases that the compositor goes for the less frequently 
used odd sorts. 

The difficulties which the compositor might be expected to meet with 
both in knowing where to look for and in recognizingany particular sign are 
got over in a practical, if not scientific, manner by the compositors adopting 
a nomenclature of their own which meets their requirements quite satis¬ 
factorily. The terms they use have nothing scientific about them, but 
have the advantage of being easily expressed and understood, and really 
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vary but little from the scientific classification given above. In general, 
the names used are descriptive of the forms of the written characters. 
Thus the compositor always calls mhn, and old man, and 

whatever may be the shape of a sign of this sort, he holds it to 
belong to the category of man. J represents woman, and a woman 
in childbirth, and so on. With regard to the various portions of the 
human body, there is no difficulty in distinguishing them; for instance, 
the arm, - -i ; the mouth, «=>- ; the leg, J ; the head, ; 
the heart, ; the sacred eye, ; the hand, —; the phallus, 

It is the same with regard to animals and the other categories whose 
shapes readily recall to mind the creature, the plant, or the object depicted 
by the copy. Thus ^ is one which is instantly recognized. Among 
the signs best known to the compositors, but certain of whose shapes are 
less like reality, are the eagle ; ^ the chicken ; the owl'; 

the ibis; the duck; the wagtail, to which the com¬ 

positor does not trouble to give their phonetic values such as a, 
ou, or m, and so on. It is the same with - the serpent; 
the Nile; jj the cord; C □ the house; ^ the uraeus, or serpent- 
symbol of sovereignty ; ^ the lotus, leaf; JjJjJ the field of papyrus; 
i the O the town; 0 the sun; jj the libation vase; 

the palette of the scribe; !^? the scarab or beetle; 
the bee ; the shallow basket ; the war chariot; and 

- the sacred barge. 

Some other rules have also been elaborated. It is taken, for example, 
that three I , properly termed unities, are the mark of the plural. These 

signs may be placed either horizontally | | | , or vertically | , according 


as they happen to come after a sign of horizontal or vertical shape. These 
three unities must never be separated from the last sign of the word 
whose number they indicate, as they are a qualifying part of it. This 
rule applies also to determinatives; the mark of the plural or of. a 
determinative must come next to the word to which either is related, 
and no division must occur between the mark of the plural or the deter¬ 
minative and the word it qualifies. 

Equipped with no more than this rudimentary knowledge, a compositor 
is able to set up hieroglyphic matter quite correctly. Taking the copy, 
which as a rule is to be set in the first or largest body, in one hand, a 
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sheet of paper before him, and a pencil in the other hand, the compositor 
scans the pages, carefully examining them line by line, having under his 
eyes his catalogue of hieroglyphic signs. 

He identifies by their shapes and numbers, for all the signs are numbered, 
any of the signs which his memory tells him are not to be found in the ordi¬ 
nary cases; and he writes down their numbers on the sheet of paper in the 
order in which they appear in the manuscript. 

When he has picked out some forty or fifty of these signs, he takes a 
wooden stick and proceeds to collect them on it so as to have them at 
hand when required and to avoid further search when he proceeds with 
the actual composition. If, for example, the first line of the matter in 
fig. 521 is taken, the first thing to be determined is the direction in which 
this copy is to be read and composed. Usually hieroglyphics are read 
from left to right, like European writing; but they are always read 
in the direction facing the pictorial symbols. In the specimen shown in 
fig. 521, the arm character I of the first group at the left is turned 
towards the left, and the man ^ , who alone forms the fifth group, 
is also turned in the same direction ; the copy, therefore, reads from left 
to right. 

Certain texts, notably inscriptions, are engraved or written in the reverse 
direction. They are, however, rarely composed in this manner, and it is 
only in the case of inscriptions having the hieroglyphics arranged in 
vertical columns that these sometimes face one another. For isolated 
phrases the precaution is taken of indicating by an arrow < <# , or 

— > , the direction in which the original inscription is engraved or 
written. 

Returning to the analysis of the first line, it has to be noted that all the 


components of the first group ■ are to be found in the ordinary case; 
the same thing occurs with regard to the second group —^ For the 
third group ft- which is absent from the case, the compositor is com¬ 
pelled to search in the catalogue, where he finds it under head-dress, cloth¬ 
ing, articles of adornment and toilet, bearing the number 2941. The com¬ 
positor has to continue these mental and physical gymnastics till he has 
completed the setting of the whole manuscript. After he has passed the 
fourth, fifth, and sixth groups, shown in fig. 521, he comes across the 
character ^ . This interrupts his work, as the sign does not exist, and 
will require to be specially engraved for the work in hand; the compositor 
therefore leaves a blank space for its reception when ready. On the dis¬ 
tribution of the matter, this new character will be placed amongst “ various 
tools ” in family 18, as its form approaches most closely to that particular 
category. Continuing after , we easily recognize as coming 
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from among the fishes, and a=n , which belongs to family 15 of heavens, 
stars, earth, and water. Next comes 1—4-4 from family 27, where it is 
found among geometric figures, and finally , who, with his smart 

head-dress, his crooked staff and his whip, is identified, after considerable 
search among men in family x, as No. 367 of the “ Catalogue ” of the 
printing-office of the Institut francais du Caire ; and so on, line by line, the 
composition is carried out to the end of the copy. 

Those signs which are not to be found in the ordinary case, having been 
sought out and assembled on the wooden stick, as already explained, the 
compositor can proceed with the composition at his cases where the work 
is then quite easy. There is another matter, however, to be noted. In the 
fourth line of the manuscript shown in fig. 521 there appear four signs 
or groups of signs surrounded by a cartouche or frame ^ J . 

As was said in the beginning of this chapter, the cartouche indicates the 


name of a royal personage. To render this typographically, the end Q 
is first taken; this is found in the second portion of the case; the 
signs are next taken of the second body, of 12 points (corps 12), and after 
the group ^ is set, comes the other end or closing portion of the cartouche 
; when the line is filled out and justified, the portion , 

which makes up a 12-point body, is framed by the addition at the top and 
at the bottom, of two rules, each 3 points (corps 3) in thickness, 
with a x-point face, shouldered on one side, and having ends which 


fit exactly to the points of the brackets 




The elementary principles of hieroglyphic composition have been given 
in the preceding description. It is impossible in the space at the disposal 
of the authors to treat of the rules which cover the intercalation of in¬ 
scriptions or of isolated hieroglyphic words in the midst of roman text. 
An arrangement which places the roman under the centre of the hiero¬ 
glyphics is the most usual form adopted in this class of composition. With 
regard to the spacing between lines of matter entirely hieroglyphic, no 
special directions apply; the run of the work, and the exigencies of making 
it up into pages, as well as good taste, decide this question. 

In Egypt the hieroglyphic or priestly engraved writing, which, as has 
been said, at first was purely pictorial but later developed into pictures 
representing different sounds, was soon found to be cumbrous; priestly 
scribes, therefore, when using papyrus, first began to modify, and then to 
abbreviate, the pictorial characters until at length they developed the 
form of writing known as hieratic or priestly. This form'of writing is 
shown in fig. 567, but this modification itself was in its turn found too 
cumbersome, and the later scribes modified it into a purely conventional 











CUNEIFORM. 


529 


system of signs from wliich most of the permanent characteristics of the 
true hieroglyphic and even hieratic characters were removed. This script 
was called demotic, or the writing of the common people, fig. 568, p. 548. 
Figure 514, plate CVI, showing the ■ Rosetta stone, also gives an example 
of this form of writing. 

Sumerian, the ancient language, which was followed by the Babylonian 
and Assyrian languages, began by representing objects by signs and giving 
the sound value of the object so represented to the sign. In the course of 
time, what were originally pictorial ideographs developed into syllabic 
sounds', without any reference whatever to the object originally represented; 
thus, as stated in a lecture to compositors by Vincent Pitman, the sound 


1. 


~4- 

-*f 

2. 




3. 

O 



4. 



#? 

5. 

JfFT 



6. 



21? 


S- ideograph to simple syllabic character. ^ V 

of the sign was an ; now represented heaven, and the word for 
heaven was an. At a later time these sounds, which were really words, 
were used both in the pre-Semitic Sumerian as well as in the Semitic Baby¬ 
lonian and Assyrian language as syllables only, without any reference 
whatsoever to the objects which they originally represented. Thus the 
sign in the ancient language was a picture for water, the name of which 
was a; but in the Assyrian word a-bu, father, the sign is 

used merely as a syllable without any reference to its original picture- 
form or meaning. Figure 525 shows six of the characters and their develop¬ 
ment from ideographs into mere components of a syllabic system or 
alphabet. An example of a clay cylinder with cuneiform inscription is 
given in fig. 526, plate CVII. 

There are various other syllabic, and possibly alphabetic, scripts which 
at present generally come outside the scope of the printing-surface save as 
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complete process blocks, such, for instance, as the Hittite, an example of 
which is given in fig. 527, plate CVIII, but for which, owing to recent 
discoveries and increasing interest, type is now being made, fig. 528; 
others, to go very far away indeed from oriental lands, are the curious 
inscriptions from Central America, at present undeciphered, or at least 
with their decipherment lying within the region of guess-work. Some 
day, possibly, punches will have to be cut and matrices struck and type 



cast for these and similar scripts, but at present, strictly speaking, they 
are outside the true scope- of this treatise. 

In fig. 529, plate CVIII, is shown’ a beautiful example of the as yet 
untranslated script of a people who worked out an early civilization in 
Central America. Whence they came, who they were, and what became 
of them, are mysteries that at present, as far as the authors know, have 
not yet been solved. Possibly some happy coincidence may enable a 
second Champollion to start successfully a clue to their decipherment and 
all the wonder and the interest that awaits our learning. To-day 
intelligent man can but look and long for communion with this antique 
intelligence of his race. 

The authors’ attention has lately been called to a curious form of writing 
referred to by P. Amaury Talbot, of the Nigerian Political Service, which 
is found in use among the negroes of Southern Nigeria. 

According to the writer of “ The Times " review of his volume, “ A very 
interesting part of Mr. Talbot’s book is the account of the Sbididi , a secret 
system of writing used in connection with the Egbo mysteries. The cha¬ 
racters are conventionalized ideographs, bearing a general resemblance to 
the script of the Easter Island tablets, though Bishop Jannsen and M. de 
Harlez, proceeding on Mr. Talbot’s plan of employing a native pundit, 
did not succeed in making much sense of the Polynesian tablets they studied. 

“ The Sbididi script, though vague and inexact as a means of preserving 
human thought, seems to be a genuine script evolved unaided by negroes.” 

From reference to P. A. Talbot’s book, “ The Shadow of the Bush," 
recently published, the authors have learned that the first idea that there 
was a native African script, originated in 1905, when twenty signs of a 
secret primitive writing were discovered by T. D. Maxwell, District Com¬ 
missioner of Calabar; and that later on, twenty-four signs in all were 
published in the Government Civil List of July of the same year. A 
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paper on this writing, by the Rev. J. K. MacGregor, was published in 
the “Anthropological Journal” for 1909, and reference lias also been 
made to it by Dr. Mansfeld, who figures certain of the signs in 
" Urwald-Dokumente.” 


According to Talbot, the native Ibos declare that this method of 
writing was acquired long ago from the monkeys which used to gather 



and a table on each side. The wife holds a comb. 

(2) Wedded pair belonging to Egbo Society. Shown by the Egbo feather. 

(3) Very great love between hnsband and wife. The central * star ’ denotes a 

warm and loving heart. 

(4) A husband cooks two calabashes of food to give to his wife. 

(5) Man and wife with river between them. The latter is denoted by two ' canoes.' 

The crosses show that messages are always being sent from one to another. 

(6) Another sign for ardent love between husband and wife. They have many 

(7) Man and wife lying with their ‘ piccan ’ between them. The consorts lie with 

their heads in different directions. 

(8) Quarrel between husband and wife. They turn their backs on one another and 

place a pillow between. 

(9) A woman wants to marry a man, but her people object. 

(10) A man wishes to leave his wife because she has craw-craw. 

{11 j The wife tries to hold back her husband by his loin-cloth. At the bottom of 
which her hand is seen. 

(12) Woman who wishes to be rid of her husband.” 

Fig. 530.—Sbidiii or Nsibidi script. 

round their camp-fires, a legend which in any case tends to prove that it is 
of considerable antiquity. The script is certainly not derived from any 
external or foreign source, and, though to a large extent pictographic, it has 
in the course of years become highly conventionalized. 
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The Ekoi explanation of the name Nsibidi, or more properly, Nchibbidy, 
is that it is derived from the verb nchibbi, to turn, from which has been 
deduced the further meaning of agility of mind, and hence, therefore, that 
of cunning or double meaning. 

Messages are sent in Nsibidi script, cut or painted on split palm stems. 

The facsimile of a page from the appendix referring to this matter in 
Talbot’s highly interesting volume is given in fig. 530. 

Perhaps the most suggestive, as well as the earliest known attempt at the 
permanent record of sound, and therefore idea, are the marked pebbles 
discovered by Ed. Piett at Mas d’Azil on the left bank of the Arize in 
the Department of Ariege, France. 

These stones are coloured with peroxide of iron, and the characters 
are of many kinds, varying from a series of strokes or series of dots, which 
possibly indicate numbers, to graphic symbols and artistic patterns of 
various kinds. The authors have no doubt whatever that these venerable 
records are really marks produced by human agency. A reference to the 
work of Ed Piett, " Les galets colorife de Mas d'Azil ’’ published in 
" L'Album de l’Anthropologie,” they think, will remove any doubt about 
the matter, if any is left after a study of the page reproduced here, 
fig. 531, plate CIX. The reproduction in black and white, however, gives 
no idea of the effect produced by the colour of the actual specimens. It is 
not for a moment suggested that these marked pebbles conveyed to their 
originators anything of the nature of what is conveyed to us by our 
methods of writing. They possibly are tribal marks, curt records of some 
incident, units in some form of game, or tallies and records of possessions, 
or crude notes of achievements in the chase. Venerable beyond words, and 
full of wonderful suggestion are these marked pebbles ; but this is not the 
place for the discussion of the thoughts and strange and varied emotions 
that they arouse. Likenesses have been found between these signs and 
early syllabaries such as the Cypriot,, and early alphabets such as those of 
the Phoenicians, and also likenesses have been made out between them 
and sundry hieroglyphic characters, and though in many instances it is 
true that strong resemblances exist, it would not be safe to infer that any 
connexion exists between them. 

In any case, these inscribed pebbles are interesting objects because 
they appear to be, so far as is known, the earliest efforts of man¬ 
kind to record ideas by hieroglyphic, ideographic, or tonal methods; 
for, as has been said, there is good reason to believe that they are 
genuinely marked by human beings, and are not the result of mere 
coincidence and of the contact of stone surfaces with irregular surfaces of 
iron peroxide. 

Fascinating, however, as these and many other more advanced scripts 
are, they have at present no practical technology, and therefore further 
reference to them and to their peculiarities are here out of place. 



CHAPTER XXXV. 


ANCIENT AND MODERN SCRIPTS AND THEIR USES. 


.. . trout 3nbfa unto Ethiopia, an bunbteb twents anb seven 
provinces, unto even? province according to tbe writing thereof, 
anb unto even? people after tbeir language, anb to tbe 3cwa 
accorbing to tbeir writing, anb accorbing to tbeir language." 

.Esther. 


tntjrs rll?BP k} , 3np onxiao Kjfrpro# nj?n 

: msao ’b-xan imtt ■'n np'a-bx nin’ -mx-i 

.(i"b i‘b ,3-b m-tr) Exodfsxxxii.32.33. 


In chapter XXXIII the authors have dealt with the classic Chinese 
character and its development in times nearer the present day. 

In chapter XXXIV they have dealt with hieroglyphics and their 
derivatives, the hieratic and demotic forms of writing, as well as 
with the Assyrian and Babylonian developments of the cuneiform 
character. 

In the present chapter those type faces are considered which are 
used to reproduce manuscripts or inscriptions in characters np longer 
in living use such as, for instance. Runic ; characters which have been 
revived and brought into use for national or patriotic reasons such as, for 
instance, Erse ; and characters which are in general use amongst the 
various nations scattered over the face of the globe. 

The form of character used for recording languages has been determined 
in the majority of cases, in modern times, by the insistence of a religious 
faith, and these new scripts and alphabets may be appropriately termed 
the legitimate children of missionary enterprise as much as the human 
converts themselves. It is true that the trader, whether in more humble 
effort or backed up with modern artillery and big commercial powers, may, 
in the great majority of cases, have come first, but, as a matter of fact, it 
is the Bible and the Cross that have ultimately created new typographical 
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domains. Following the slave-raider, or pushed southward by the ivory- 
caravan, or westward by the rush of Saracen conquest along the shores 
Of the Mediterranean, or carried for war or trade upon dhow and Arab 
barque to the islands of the East, the swords of the followers of the Prophet 
have in somewhat lesser degree spread far and wide their beautiful script: 
and in other regions of the earth religious devotees have borne over vast 
tracts of country and through great varieties of peoples, of languages and 
of dialects, their chosen form of writing, as was the case with the devanagari 
character used for the Sanskrit in which the Brahminic books were written, 
and with Pali the sacred language of Buddhism. In another instance a 
character has confined itself almost exclusively to a people of one faith 
who have been dispersed over many countries; a particular example of 
this spread and retention of a character under religious stress is afforded 
by the Hebraic script that accompanies the Jews throughout every continent 
of the world. 

To attempt to classify the various alphabets used for all these lan¬ 
guages is an extremely difficult matter, and one that, to be dealt with 
adequately, would require a volume to itself. The authors have, there¬ 
fore, adopted a method of dividing these different forms of lettering 
generally under typographical headings—though in certain instances they 
are placed under a geographical arrangement—instead of attempting 
some other classification which might, at first sight, perhaps, appear 
more rational. 

They have commenced with latin, for it is the face in most wide¬ 
spread use, and have separated this into several classes according to the 
admixtures of accented characters and other sorts which have been made 
with the parent stock. 

Latin in its simple form of character without any accents or quantities 
or additions is used by missionaries and others for over one hundred 
languages and dialects. 

In one language, Iroquois, the figure 8 is used as a letter with the 
ordinary latin roman fount. 

Following these may be taken those languages in which no accents 
are used, but for which the roman fount is mixed with some italic sorts; 
tiffs practice is followed by some of the missionaries and Bible societies 
for languages of the Pacific Isles. 

Next in order of classification may be considered those languages and 
dialects, over one hundred in number, which arc currently represented by 
the use of the latin character supplemented by the accents given in the 
fount scheme shown in table x, p. 35. 

After these may be taken those few languages and dialects which use 
the latin characters with the addition of the short and long vowel 
quantities, but which do not use accents. 
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For yet another small group latin characters are used with both 
quantities and accents, though not both on the same character. 

Certain European languages and dialects make use of the latin 
character supplemented by some characters bearing accents which differ 
in form from those previously referred to; some examples of these are 
given on p. 36. 

With the spread of religion over the world, the missionaries, usually 
educated men, have left, as has been said, examples of their erudition; but 
unfortunately they have shown little knowledge of typography, as is 
evidenced by the selection made by them of the miscellaneously accented 
characters with which they have unhappily endowed the scripts of many 
countries. 

Among the peculiarities they have introduced maybe mentioned cha¬ 
racters which carry both quantities and accents; characters which are 
dotted above and characters which are dotted below; characters which 
are underscored, and characters which are overscored; characters which 
are doubly underscored, and characters which are crossed with straight 
or curved lines. Not content with this, they have used figures as cha¬ 
racters and peculiars as characters; they have not refrained from using 
existing characters reversed, distorted, and even inverted, disregarding 
the difficulties of alinement which are thereby introduced in many body- 
sizes ; and when they have exhausted the resources of the latin fount, 
they have unhesitatingly introduced admixtures of greelc sorts, and, without 
a qualm, have also endeavoured to improve upon the greek. To separate 
into classes the many founts in use for over one hundred languages and 
dialects which embody one or more of these peculiarities would involve 
much space and a complicated classification. 

Figures 532 and 533 show examples of the extremes to which 
admixture of sorts in some of these alphabets has been carried. 


N’mattSkauno;, spumkak tyjin ; ama-EUitqeswik-tfisitg kuilsuiam; kintcjE- 
nurswuiitim purkartc;dh.ntq; Kuilalvhs-djumuiEg.ini jilihatq luskitko/mikw 
stoks eldhek spdmkdk. Pemkisksk mllln-Et.uskis-kskIgcwt n'tubsnje- 
nura; Hs linheltojmmdnE nuitqBmsgum-j&muiulsta/kf; nalum eli.uneltjjm- 
m-uigjjt tank wetfjannm-inm.utijik: Hr, muissk liplnikek ssahue.duuSgam 


Fig. 532.— Maliseet. 


SlDA Itse Ihornpu jna hatse, sa lonsa as khaihe re. Sa paosib ab ha 
re; sa Jeissa as I, Ihomi Jn'as i kbfmi, ||nati jhub-eib on ei. Netse 
sida tse-porobe bereba ma da. E sida lhawina luba da, si«da lkawi- 
%abena da ra ||kadi luba khemi. E ta kri-tsrtb jna Jpai-Jpui da, e 


n-Khoi. 
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Latin characters with the addition of some special characters are used 
for Anglo-Saxon, fig. 534, and the same face with fewer of these added 
sorts serves to reproduce Icelandic. 

Feeder hjie Jra pe eape on heopenum, Si pin nama gehalgob. To- 
beoume pm pfce. CepupSe pm pilla on eopiian, ppa ppa on 
heoponum. Upne gebseshpamlioan hlap pyle up co bseg. Snb 
popgyp up upe sylcap, ppa ppa pe popgypab upum gylcenbum. 

u-point Anglo-Saxon {set by Wm. Clowes & Sons). 
Fla. 534.—.Anglo-Saxon. 


Other modifications of the latin character are used for the repro¬ 
duction of inscriptions typographically; examples of inscription Roman 
are given in figs. 533 and 336. 


CN . PISO . PRO . Q . MAGN . PRO . COS . CAESAR . CN . M . POBLICI . CN 

magnvs . m . pob . leg . pro . im . avTraaam3. Jirvm. avrrcaama 
>. inrqpqn. am. vN3THi . am. iiav-J. im. *itai. im, minis™. if 


/EBELR/ED REX ANDLOTX L/EPE OXFERB M"0 DOFRA /EBELPC IVTO 
BABAN /EBELP/ED REX ©FECE NSMIi © DEV /EBE/EKEXD ISCLRR 
AKLCIX GOD MOO GFELC FEREByRHT Mt© AtCEOIX AfCL CSLV LE0FPG 


After latin must be considered greek, which is still in use practically 
in its original form. Examples of early Greek are given in figs. 337 and 
538. The normal greek alphabet consists of twenty-four letters, and the sorts 

IIATOpHUlOIIO OIITOICOTpAIIOlO AI'IACBHTUITOOIIOUACOT • BAB 
HTlOHBACIAeiACOT ' rGi IH BHTUJTOOtSAI I IJACOriOOeUOTpAlllOKAI 

omriic ' -muApron hihoiitoii eniorcion aoghuih cnuepon ■ 

KAIA(hOGIIU1ilTAO(|)OIAIIUATAHIJ(()UUl(;KAIHUeiCA<t>HKAUOMTOIC 

Fig. 537. — Greek; Codex Vaticanus. 


are shown in the fount scheme given in table ai, p. 141, while a specimen, 
composed oh a Monotype machine, is given at the head of the technical 
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vocabulary, appendix III, p. 669. The greek character with the addition 
of special accents is also used for a few other languages and dialects. 


Tre^HMCUNOeMTOICOVNOlC^riACeHTCJD 
TOONOMACOY • exeeTcuHB^cixeixcoY • 


reNI-IQHTCDTOeeAHMACOYtDCeNOYNCU 


KAieTTITHC • TONApTONHMCDNTONeTTI 

18 -point manuscript Greek (set by Wm. Climes & Sons). 
Fig. 538. — Greek; Codex Alcxandvinus. 

As in the case of latin a modified form of greek character is used for 
the reproduction of Greek inscriptions, of which fig. 539 is an example. 

ANAP6X A0HNAIOI KATA nANTA SIZ AEIXIAAI 
MONEXT6POYX YMAX OeilPn Al€PXOM€NOX TAP 
KAI ANA0€fZPIlN TA X6BAXMATA YMHN 6YPON 
KAI BHAION EN W ETTErErPATTTO ArNCdCTW OEM 
O OYN ArNooYNTEC EYCEBEITE TOYTo End KAT 
ArrEAAW YMIN • O OEOC o TTOlHCAC TON K 0 CM 0 N 


Fig. 539. —Inscription Greek. 


The black-letter used for Old English, an example of which is given 
at the head of chapter II, p. 4, closely resembles the german character, 
which is still in use in some countries of Central and Northern Europe. 
A fount scheme for the various sorts required for the composition of the 
German language in Fraktur is given in table 16, p. 136. The German 
Frakiur character, fig. 340, with or without accents, is used for some twenty 
languages and dialects. 


Unfet asater in Dent ^imtnel! $etn 9kme toetbe geljeiliget. $>etn 
SRet$ femme. SDein ®tffe gefdjefa auf (Stben, tote int ^immet. 
Unfet tftgli<$e3 33tob gteb un8 fjcute. Unb oetgteh unS unfere 
©tfmlbett, tote toit unfent <S($uIbigetn eergehen. Uitb fiifire unS 


Fig. 540. —Ge 




Based to some extent on the original Slavonic and on Greek, the 
Cyrillic character, in its more modern form, the Russian character, is 
used throughout the Russian Empire and in certain other Slavonic 
countries, supplemented, in some fifteen languages or dialects, by accents 
or speciaUcharacters. 
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The Russian alphabet comprises thirty-six letters; a fount scheme 
for it is given in table 22, p. 142, and an example set in Russian on 
a Monotype machine is given at the head of chapter XXIX, part i, 
. P- 393- 

The Ancient Slavonic form of the character, fig. 541, is used for 
Ancient Slavonic, Bulgarian Glagolitic, and Croatian Glagolitic. 

amva e+uis, sxa saa j>+ taesasirs, fi+ apemvm a« sxe mm 
fi* rbBfiDm-s ■VAS+bssrowBD mm. fi+ tiDefiara-8 irifiA itouda, aid 
t* Mesas a mtss. fcfbneie -p-uu-e f+sro+ireui+H.>,D flees fi+aifie 
e+wfl fieesae. t sroeraaras e+sse fi*e*.«T e+uia, add srst araer®- 
imm+Dsee fifbeaseesMase -p+UJBW-e. t ta vevafiB e+ae we ■p+r+srae, 

S -point Ancient Slavonic (set by Wm. Clowes & Sons). 
Fig. 541. —Bulgarian Glagolitic. 

A more modern form of Slavonic character used for Bulgarian is 
shown in fig. 542. 

(x)T'IE HAIIIK KOHTO CH HA HEEECA TA, ftA CA CBATH flAlE TO TBOE. 

$A Itpl'AftE LlApCTBO TO TBOfc J ftA K^flE bAaA TA TBOA, KAKBOTO 
HA HEEO TO, TAKA H NA 3 EMAA TA. Xa-EeATZ NAUJZ KATAftHE- 
RHklATZ AH HH TO AHECB. II npOCTH HH flOArOBE TE NAIUII, 
KAKBOTO ft HIE I’M HpOIJJABAME HA HAUIH TE A<^ A ^X|I4EI. H HE 
12 -paint Bulgarian (set by Wm. Climes & Sons). 

Fig. 542.— Bulgarian. 


In one instance—Abkhazian, fig. 543—the Cyrillic character has been 
used largely admixed with latin sorts, and, in an italic example, this 


hapa ihaffry, yapa iyay a&qan axjya, itytjaM' iqtuaiijm, yapa 
yxjijajqjm yapa ynchapa tyajiajm yapa tmryn aiiry, axcwn axjqa 
ajnpujepa ybupc ancaffapauij am hapa liaOsasapasr iham ; hapa jaxjta 
elj liasurmj liapa hdya.tnya japa y6apc haptj hail'3KyK,oy imtrpai'U- 


script is extremely confusing owing to the different meanings the same 
character may bear according as it is used in its Latin or in its Russian 

Dealing next with the remaining European characters, an example of 
Runic is given in fig. 544. In its simplest form the runic alphabet 
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consists of sixteen letters, but others are frequently added, bringing the 
total to some twenty-three or even more sorts. 

Nf>U n=U MY 4M I YIYCPiY NT 

MYH ■ 1IFMYY+ MT KIN* • HKM' Hk DIM+ M MY I 
YlYYHMk M =1* M MKTHkk+ • F=|R1 &Ml> 

HP I ■ :|Y MAM1 =IH IMKH HKHrY-W M MY 


Fig. 544—OW Norse; mmc character. 

For the typographical reproduction of inscriptions in Etruscan a face 
has been cut for the Imprimerie royale de France, and an example of it 
is given in “ Ddbuts de l’imprimerie en France,” by Arthur Christian. 

Gothic, fig. 545, has an alphabet consisting of twenty-five characters, 
to which nine ligatures are frequently added. 

j\TTj\ UNSjig, <|>n In hlHINjm: yeillN|\l llj\MQ ijieiH: UIMjVI 
i)una.iNj\ssns i)>eiNS: yju]t<))jM yiAqp tpeiHs sye In hmiHjt c,j\li 

pNji : hAjil); TlHSpJt jVNjV (]>j\Nj\ SlNT6lNf\N n|; HNS IllMHji 

qph |\};agt iins i|>,\Tei sttfiAjVNS siqjvmjv sypsya qj\U 

so-poittt Gothic (set by Wm. Clowes & Sons). 

Fig. 545.— Gothic. 

The Irish character or Erse, fig. 546, known in the trade as Gaelic, has 
been revived, and many Irish works have been printed in it. In its 

Ap u-Atdtp ded dp tiedtfi, 50 ndorfitdp t’dtrnn. 5° n-cigcdti no 
piojdCT). go n-t>6uncdp no ton, dp dn ■o-cdldtfi, mdp (nSdn- 
Cdp) dp tiedtfi. Ap ti-dpdn Idetedrriuil cdbdip •Ouimi gdt Id. 
Agup mdit ■tniirm dp O-pedcuite; dip tndttmbo-tie pdin no gdc 

u-point Irish or Gaelic (set by Wm. Clowes & Sons). 

Fig. 546. —Irish or Erse : Gaelic character. 

simplest form the Irish alphabet consists of eighteen letters ; both capitals 
and lower-case are used, and sometimes as many as thirty-nine lower-case 
ligatures are added, making seventy-five sorts. Among other uses for the 
character may be mentioned that of painting it upon the few sign-posts 
which the authors are informed have been erected in Ireland, with the 
result that should motorists or tourists take the requisite trouble to learn 
the alphabet they will find further complication in the fact that the cha¬ 
racters may give them the Irish name of the town instead of its English 
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appellation, and they will be reduced to the same expedient as if they had 
not known the alphabet, that is to say immediate reference to the kindly 
offices of the local priest, who, in country districts—it is stated—is alone 
capable of undertaking the double burden of reader and interpreter. 

Passing to Eastern Europe, the Georgian character is used in some 
parts of the Caucasus; the alphabet consists of forty letters, making, with 
one accented letter, forty-one sorts. Examples of Georgian are given in 
figs. 547 and 548. 

5i ijdiim i/micltj’rni (je/i/i Giving Etti’Su- 

•ni'ti’rpH Ijf/ifjvprnv jjij fit. thuiip'ii’S-itl yijHij iifvvjif! 

E’tjyi? y’tjUi, nynm'vih^vt: Gi'vm'v yiRi; •tjtyhti/ii: tliip'tjqxHi.’hi: 
’hij’Sv. 'UrujJii' ft‘rp’qR‘1 Kihhmtp lit?, {ftptjfi Wtiijli. Si: 

H-fioint ecclesiastical Georgian (set by Wm. Clowes & Sons). 

Fig. 547. —Georgian ; ecclesiastical character. 

3c3bo> R'g^Goo, (uu> 3 g£ 0 O \>b(i 0 hor)t) 3oGo, ^Sojoi 
ogigG Tj&fyffoo 3gGo; 3o>gg^oG l^ggi 3gGo, ogbgG 
Gg£>b 3gGo, gocnbfo^b Qbrnb 3oGb, jJ-g^gtGblib 

'Gg^b. f?o G^jf^Go sfelic'tJolsii 3o>3g(5 G'gG^G 

18 -point doit Georgian (set by Wm. Clowes & Sons). 

Fig. 548 .—Georgian: civil character. 

In the form used for the language from which it takes its name, 
the arabic character, which is used by the great majority of the 
Mohammedan nations, comprises dotted, doubly dotted, and trebly 
dotted letters; the addition of these dots converts various incomplete 
■ basic forms into complete letters. In some instances the forms vary 
according to the position which the character occupies in the word, 
that is to say whether it is used as an initial, a medial, a final, or a 
detached letter. These changes of form of character occur in most of the 
letters of the Arabic alphabet, though in some cases the initial and detached 
forms are the same, while in others the medial and final forms are identical. 
Used for Arabic, the alphabet has twenty-eight letters, but these require 
ninety-eight sorts for their representation under the various conditions 
of position ; for Persian, Turkish, and many other languages other trebly 
dotted letters are used, bringing the alphabet to thirty-two letters, to which 
another character—or three sorts—forming the syllable la (K) is some¬ 
times added. To these must be added a large number of ligatures, some 
fifty to sixty of which are commonly used, and, in addition to characters 
and ligatures, there are some eight points or accents mostly placed above 
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the characters, though some are placed below; one or more of these signs 
may be used with certain characters or ligatures. An example of Arabic 
is given on p. 421. 

As the arabic character spread to languages using not only the 
sounds used in Arabic but others that required differentiation in the new 
language, it became necessary to adopt means for distinguishing these 
new sounds. The obvious method of adopting three dots where three 
dots were not previously used and also four dots in combination with 
basic forms of character previously used, helped to extend the use of the 
arabic script, which with the addition of these other trebly dotted cha¬ 
racters served for Persian. With the further addition of quadruply dotted 
characters it became the current vehicle of expression for various languages 
of Northern India and the adjacent country, of which Hindustani or Urdu, 
Sindhi, and Kashmiri afford instances. 

The arabic character, in its quadruply dotted varieties, comprises three 
such letters which carry with them ligatures corresponding to the trebly 
' dotted forms ; these letters and their ligatures may be accompanied by the 
various vowel and other points to which reference has already been made. 

Arabic with trebly dotted characters is used for some thirty languages 
and dialects. 

As was the case in the early production of latin founts, the first attempts 
to produce arabic type were directed to copying the character of manu¬ 
script as closely as possible ; this kept the characters in four forms, initial, 
medial, final, and detached. The early founts made in Germany, as well 
as those produced by the celebrated Le Be in the sixteenth century, were 
arranged so that the junction line was curved down to the lower portion 

9 9 9<JjJ$ 

I 

Double aliuement. Single alinement. 

Fig. 549 .—Arabic : single alinement and double alinement. 

of the letter; this modification made it possible to produce a fount from 
a reasonable number of matrices. In later attempts to obtain a result 
more closely resembling manuscript, it was necessary to follow the same 
system of joining one character to the next as was practised by the scribes, 
a system which results in a long Arabic word dropping lower in line 
owing to certain of the characters joining the next at different alinements 
at their commencement and at their end respectively : fig. 549 shows the 
same word set in single and in double alinement type. This peculiarity 
produced a tendency to italicize the script, with the result that, if made 
to resemble the most beautiful examples of the written character, arabic 
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type kerned very heavily. The difficulty of change of alinement of 
the junction between the letters was first overcome by the French, 
who devised the two-line system, in which, when change of alinement 
occurs in a word, the upper line is used for commencing the composition, 
otherwise the lower line is that normally used ; but this method, though 
producing artistic work—and, in the case of certain characters, work 
that is more legible—is not now so generally used. 

The early single-line system, as worked out by Le Be, has been revived 
and developed by several able workers, with the result that the bulk of 
hand-composition is now carried out with type which joins on this system; 
it is their work in carrying out this typographical improvement that has 
rendered machine-composition possible. 

The composition of arabic, however, in any of the forms above 
mentioned is frequently a difficult matter owing to the additions of the 
vowel-points and other signs. In some instances 
these signs are added as separate type on a 
small body above the line in which the characters 
are composed, and also in another line of separate 
type of small body below the composed line, con¬ 
sequently the total body-size for the fount be¬ 
comes large. In other cases the type are cast 
with a recess or recesses for receiving the vowel- 
points ; an isometric view and a section of arabic 
type with two recesses are shown in fig. 550. 

The arabic Linotype machine composes over 
one hundred and fifty sorts from the keyboard, 
in addition to the other sorts which may be 
inserted by hand in the line of matrices when 
necessary. 

mtn recesses jor voweis An example of Arabic set on the Linotype 

Isometric view and machine is given in the heading to chapter 

section. XXIX, part II, p. 421, in the section which deals 

with matrix-composing machines. The form of character is perforce more 
upright than would be the case were kerning permissible, but the result 
attained testifies to the skill of those workers at the subject, who have 
overcome the really great and exceedingly complicated typographical 
difficulties involved in adapting the arabic character to the restrictions of 
the composing machine. Since arabic reads from right to left, the order 
of setting must be of the opposite hand to that usual with latin, greek, 
and Cyrillic characters. As the Linotype requires the matrices to be 
composed from left to right, the required result is obtained by the inver¬ 
sion of the character on the matrix as compared with the latin sorts. 
Thus the composing portion of the machine remains the same in operation, 
but the slug when cast requires to be turned upside down after ejection, 
and to be placed at the left-hand end of the column of slugs already 
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cast, instead of at the right, as in the ordinary Linotype machine. The 
arrangement for doing this is shown in the illustration of the arabic 
Linotype, fig. 407, plate LXII. This figure also shows the maimer in 
which the machine has been adapted to the customs of the oriental com¬ 
positor, who generally prefers to sit cross-legged at work at the machine 
rather than upon a chair or stool as is the European practice. 

The Nestorian character is used for Syro-Chaldaic, fig. 531; from 

atari A* ?.vr>x-ia ^oj2 
♦^l lx.^1 . la on 

JBO- 3 LX O . JjLSbOu. yJLD lOCfra l VlA 

Fig. 551.— Syro-Chaldaic; Nestorian. 

this is derived the ancient Syriac or Aramaic, a character which reads from 
right to left, and typographically resembles Cufic. 

Other early forms of Syriac are Estrangelo, fig. 352, used in the fifth 

. v\4\cv_a_L=G re'Aire'Ai . v^a.x. j-T-siu relo-Smarm 
pLulo . r>f t -sn.X.nil v^pe' ^ 

niiO.K’ f-uaij jsO.ax.ci *cscn rdascu.l rdmars' 

18 -point Estrangelo (set by Wm. Clowes & Sons). 

Fig. 552.— Syriac; Estrangelo. 

century, and Peshito, fig. 553, of later date. An example of Syriac in 
its modern form is shown in fig. 354. 

loaii . yl n s Lln W . 

. ^idioco; ]ia»A ,A aoi . ]xj]a .0) . fin ■ ] 

flo . ^nriB ^u, oa]j |in. ) . ,A -oacxmo 

Fig. 553— Syriac; Peshito. 

J»J Joiop : 50.1S Jo 01 : qotsaiStf Uoi spsox Ixpaa alk : 

An?* Jte!p :f?o_ £ -cxoio , Jio. o.pl finals? J*4> <S ASor .jiijj 
IJSaiAi £L ^p.pp ,Ju ,0 A A: ijA'aiA pi iooli $o . .’An.pS 

iz -point modem Syriac (set by Wm. Clowes & Sons). 

Fig. 334. —Syriac ; modern. 
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The Sabaean or Hirayarite character, which is the oldest form of Arabic, 
had an alphabet of thirty-eight letters, and read in alternate lines from right 
to left and from left to right. It was followed by the Cufic character, which 
has the peculiarity of kerning but little, in which respect it resembles 

-jLlI °Ao_ijjL jiJknjjJ ^L^jiJL cA c_iJL LLL 

^ LqjjjJL Lo± ■ ^ u jjjIo tJ - -X ij 1 0 

UJ j-AfiLa LJaxL LjLlIj 

Fig. 555.— Arabic; Cufic character. 

inscribed characters rather than written characters. An example of Cufic 
is given in fig. 555. 

Carshuni is Arabic in the Syriac character; an example of this is shown 
in fig. 556. 

* ^fl . nrO ♦ t.V>\vKy^s ^ 

ISaa u.'Ll'L 

LlaUa UtaA . 4^1 ^8 KA 
I l» ^ s ia ^ i tiX |e&A u*A 

Fig. 556.— Carshuni. 

Armenian reads from left to right, and is used from Constantinople 
eastwards over a large portion of Asia Minor, both newspapers and books 
being printed in this character. The Armenian alphabet comprises thirty- 

yvb "/• bu ■ "'"-/'p itH ■£" ■ *1'“!/ 

mpjlwjn^p[,Jh£ , L pit pn liu.jp/, , p./u/tu b/.t/lpu.X.' t/_ k rkpt 

i k W'- U'fy “G® 1 a/mi-u/j ^u.g'b uint/i Jk^u/junp : b<- P"1 •%. >®P 


eight letters; in addition to these, of which there are both capitals and 
lower-case, there are ten lower-case ligatures and some thirteen points 
and loose accents, so that a fount for Armenian contains about ninety-nine 
sorts. The ordinary character, fig. 557, has a considerable slope; but 
another form of character is also used in which diamond-shaped dots replace 
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the short inclined strokes, the long strokes are made upright and 
thickened at one end, while the horizontal hair-lines are replaced by 
thick strokes: fig. 558. This face is used similarly to the latin italic. 

t?» “I-V 4 4 tt.. --it T- -fk “tcrt- • 4-fhrflfbV 

r~ -tlr- JhHr T» teat Hr* 4 ct -t£.»W» 

-f v. ‘I .-Mr Im 4y.- ~r* h° h. -- •urv fl- -VMr /- k 

Fiq. 558.— Kurdish; Armenian character. 

The Armenian character is used for some six languages and dialects; 
ancient Armenian is a very similar character. 

The Hebraic character is one which has accompanied the Jews through 
all their wanderings. The extreme antiquity of their sacred lettering, 
which retains the reverent affection of every believer and co-religionist, as 
well as the constant study of the sacred books by a large percentage of the 
people, have resulted in the maintenance of this character, almost un¬ 
altered, in all places where the Jewish community is sufficiently large to 
require the product of the printing-press. The one apparent exception is 
mentioned among languages using the Ethiopic face, p. 550. 

The Hebrew alphabet consists of twenty-two letters, five of which take 
a different form when they occupy the final position in a word. More¬ 
over, as it is not permissible to divide the words in the composition of 
Hebrew, short lines are filled out by the assistance of six sorts, which 
are cast in various increased widths to permit of line-justification being 
effected without the addition of excessive width to the spaces. In 
addition to these there are twelve varieties of points for use below the 
characters, and some fourteen kinds for use above them, as well as 


1®' ipfi'i :n3M "icfi "pPBP f» wn ]'fi 061 onfiun fop of) 

:'"sdp wpf> 'i fon left 'P pcp bf> 

12 -point Rabbinical (set by Wm. Clowes «• Sons). 


various other sorts for punctuation ; the composition of Hebrew, therefore, 
requires a very large number of sorts or the use of two or of three bodies, 
as explained subsequently in connexion with the devanagari and Javanese 
type faces. An example of the simple rabbinical character is shown in 
559> an( i a specimen of Hebrew with the vowel-points is given at the 
head of this chapter, p. 533. 

The hebrew character reads from right to left, and, like the arabic, 
the dots required above and below may be either on a separate body, or 
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provided for by special sorts representing the combined consonant and 
vowel. For newspaper purposes these points, most of which come below 
the body, are frequently omitted, so that the character may be composed 
from a smaller number of sorts, with the further result that nearly twice 
the amount of matter can be printed on the page. The reader, however, 
where this is done, must supply the vowels himself, as in our own early 
systems of abbreviated longhand, in which the vowels were omitted. This 
omission of the vowels is a feature common also to many of the languages 
set in the arabic character. A fount scheme for Hebrew without these 
vowel points is given in table 24, p. 143. 

. Among the dead languages of Asia Minor are those recorded in cunei¬ 
form letters. Inscriptions and tablets in these characters have been 

*4^ ff 

off rj>f £3 

^4 <> eaff If efc* 

Fig. 560.— Accadian ; cuneiform . 


V - VT-tTJ ^Ts£TTT 

jt <m ^ m m 

nn 4 nr 4 

wm 

<HT«=E V - VT-«=TJ MTV HU 

14-point Assyrian cuneiform (set by Wm. Clowes & Sons). 


described in a previous chapter. The three forms of cuneiform repre¬ 
sented typographically are: Accadian, fig. 560; Assyrian, fig. 561; 
and Babylonian, fig. 562. Of these, the Assyrian form used for the 
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inscriptions of the Ancient Persians and of the Medes is the simplest; it 
comprises some thirty-two letters, many of which are represented- by 
several different signs, and a fount contains about eighty sorts. 


n Hr ¥ 

- ¥ ^ <k 

t|T ^ 

£T cw 

0 m * 

e=sf ET 

al 4 BW 

0 «# *T 

■ET4T 4 

•m h- 4 sw 

— #m> 

A ¥ ® 

& ¥ - 

¥ ET <k BIT ¥ ® 

4 *¥ ►+ v- ' 

< - Jr 

HF- 




Fio. 562.— Babylonian; 




The very ancient Phoenician character, of which, as far as the authors 
are aware, no manuscript exists, reads from right to left; the alphabet 
contains twenty-two letters, many of which have two forms, while in the 
case of a few three forms occur ; a fount consists of about forty-four sorts. 


• y/,^y4y • yy« ■ y-r,y« 5 «/ n>' T ’A*' 

y^y -9 y)nXA '"’V" 

i-K n/ nyT’A yn' 7 ’ 

4 *a \*xry 

14 -point Phoenician {set by Wm. Clowes & Sons). 
Fig. 563.— Phanician . 

From the predominance of straight lines Phoenician resembles runic in 
its rude simplicity. A specimen of Phoenician is shown in fig. 563. 

The Samaritan alphabet is closely allied to Hebrew, like which it reads 
from right to left; and the characters have practically identical names in 


airm mm: aA-?az*a a.?9a : as*" «“^?m: ttmaA 

tsz i/v TSTma atm na-esz : •m'SAa ia? ^rm 

: *Xvararet mZv92 v**as ■ra/v-ta'-r'e! am tiZ : s^ms 

A-^aZaa aZ ma : vms ?iZm a m ma : i?m^,iZ 7iAnr9A Imx 

both languages. A fount consists of twenty-two sorts for letters, with four 
sorts for points. An example of Samaritan is given in fig. 564. 
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The Palmyrene alphabet also has twenty-two letters, and reads from 
right to left; an example is given in fig. 565. 

XV.y> :3»13\jJ3 :3J3V VTOY> 3V3V 1.V3N 

‘lA J <jY >X>J3Y ‘imub :3r*«a <f3 J3>J3VS WK3 

WK3 ‘IS’MS'LH ‘liSj foHJM :3OT>X 
\J3J3 ‘l^YQ >M>b '13fi>33' to :4& 

12-point Palmyrene (set by Wm. Clowes & Sons). 

With the Egyptian hieroglyphic scripts the authors have dealt in a 
previous chapter. Type are also made for outline hieroglyphic, fig. 566; 


mi- 



as well as for hieratic and demotic, examples of which are given in figs. 
567 and 568 respectively; both of the latter examples read from right to left. 


18 -point hieratic (set by Wm. Clowes & Sons). 
Fig. 567.— Egyptian; hieratic. 

Ml 2a,n 'i- C2-JU TyTylM. 2= fit r? 1 A' T A»- > £ rib ) °h II A. 
if)» 2i ) < fj! T — /A ?M } u) ' -$-» O 7^ ? & ^ II >JU ) A 

Ii^lejlSi 

y 3 — AY y'hf ^ J" 3 3 & lo -3 O ■> — “M 
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The Coptic alphabet used for the languages of modem Egypt—Bohairic 
in the north and Sa'idic in the south—comprises thirty-two letters; it has 
capitals and lower-case sorts ; in addition to these sixty-four sorts, seven 
of the letters carry grave accents, and six are overscored for purposes of 

ITermoT ET<t>ermi<|>HOYi, tutApeqTOYiio ftxEneKpAft. 
UA-pECI rtXE TEKJUETOYpO. OETEgrtAK JUlApEqujUjnJ 
<bEfrr<J>E rfEJUgiXEftniKAgi. nEmoiic rnrEpAci* xtmq 
rtAIt JU4>OOY. OYOg 5C ArtH ETEpOff rtAft E&0?\ 

Fro. 569.— Coptic; Bohairic or Northern. 

n cue hut e^TiunHre, UApenenpAM oron. TCKinTrepo lia- 
pecei. noKOTU)"i UApeq^oune uoe ereq?MTne ut^cune ou 
eixIinKA?. netioGiK 6TMHr mH - uuoq mam unoor. im’kuj 
mam eBOA MMerepuu uee ;uhdm 011 tmkoj gboa MMeTeor- 

FlG. 570.— Coptic; Sa'idic or Southern. 

abbreviation. Coptic is shown in figs. 569 and 570 ; this script partakes 
of the character of greek, and reads, like Greek; from left to right. 

Zend, the sacred language of the Parsees, has an alphabet of forty-four 
characters, and the fount consists of about forty-seven sorts ; it reads from 
right to left, and an example of it is shown in fig. 571. 

AUJ . . Mfjy . gjto „ J«U> . J/A^AJA! . c ^ . jJaiMJs) 

p J • gjto • Sg/JJ-uuj ^aua^ajj^. 9ji<3jjM3csS . ^Auijw . 9^50 

• > 5 ;/ai$ajaj . jCoajaj . aj6ai>h> • ^auajo' . fgnogigj . jui . 

ifjAJ • AllOA<ip^A)»eto> S . AU7M3 .% gyAJA) . WA>j . ffPOfijUjO . ^ 

a«SJa)_j . A)j)f^jA>(? . aj< 5 aij^o . a)W;»;ajq) . aupo • Aifiaiuyg 

14-point Zend (set by Wm. Clowes & Sons). 

Fig. 571.— Zend. 

The Amharic alphabet consists of thirty-three letters, or seven more 
than Ethiopic; each of these can be used in its unaltered form or with the 
addition of a mark signifying one of the six vowel sounds by which it can 
be followed; there are consequently 198 sorts representing syllables, and 
a still further twenty combinations involve diphthongs, besides two other 
signs for points. The total number of sorts for the Amharic fount is 
253 ; for Ethiopic there are 182 syllables, twenty diphthongs, four points. 
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ancftwenty figure signs, that is 226 sorts ; this shorter fount is used with 
a few additions for Tigr6 and Tigrinya. This character is shown in figs. 572 
and 573 ; it is used in the north-east of Africa. 

The one exception to the general use of the hebrew character for the 
writing and printing of sacred books occurs in the case of the Falashas, 

An:!■¥'* ir£ : niV'y.K ; pgu^rc :: fiTnli : y«p 

fcfl :: : T'T"* :: : HV'yC, : ¥lKi : 

llrt«7y. : VIK : m-¥ :: >C}yV..Tn : : 

firm : Ht', :: : IIAiT" : flF : .PAOK1 : "AFT” : 

Fig. 572.— Amharic. 

AfM : Hnf|OHy¥ : y¥«pyfl : fl7»tl :: ¥9°8>» : 

odtj^^-yi :: yVM : <5,3»yln : nn«™ : nfi°7y : 

(DllTDjfCt. :: fl/lPl : HArt ; OA¥i : Ufll : P-7» 

(D'iRI : A1 : Anni : Vt'”’ : : Hj?”! : AHAnfl : 

Fig. 573 ,— Ethiopic . 

who, however, it is stated, can only be doubtfully " identified ethnologically 
with the seed of Abraham." 

Passing further east, one finds, derived from the five Aryan dialects 
which emerged from the covering flood of Buddhism about 600 B.c., the 
devanagari character, which is used for thirty or forty of the languages 
and dialects of India. 

The Sanskrit alphabet, from which the more modem forms of devanagari 
(frequently called “ clothes-line ” by the trade) are derived, consists of 
about forty-four letters, nearly all of which include a horizontal and a 
vertical stroke with the distinguishing portions of the letters, frequently 
combined two or three together, on these main strokes. Some of the 
resulting characters are of great complexity, and in addition to the total of 
over 330 sorts, any or all of which can be included in a fount, and the ten 
figure signs, there are five accents representing vowel sounds^ which can be 
placed above the characters, and six others which can be placed below. 

This character has been alluded to already in the chapter dealing with 
legibility; it reads from left to right. 

As previously explained in the case of arabic and hebrew characters, the 
addition of accents above and below involves working with two or three 
bodies, and in many cases an 18-point fount is built up of the main character 
on 14-point with the accent on 4-point; a 24-point with the main character 
on 18-point and the accent on 6-point, and so on; or, if accents are used 
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below as well as above, these founts become 22-point and 30-point respec¬ 
tively. A specimen of devanagari character is shown in fig. 574; the 
Marathi character resembles this very closely. 

| fqrT, ?TTT 5TTO qfqW f^T 5nq I 

?RT I ^ H NT 

ijft WTq I f^ ff^t ^TT5T fH ^ I 

wh ^rq^ ^fqtqf # qsr^r % 

^rqit W\ ^TIT efii; I ^TT ?FT qft^T H *TrT 3 T<tI, 

Fig. 574.— Hindi; devanagari character. 


Derived from the devanagari character is the Bengali, of which the 
alphabet contains nearly the same number of letters as the Sanskrit, but 
for which a much smaller total number of sorts is required. 

A specimen of this character which is used in some parts of the north¬ 
east of India not only for Aryan languages, but for some of the scattered 
Kolarian groups, is shown in fig. 575. 

c* '♦rwtira f*css, cam* dW nfe ^fsral wi ^ i 
■srtt’a^ 1 coffin 

vrtf^ts 5,^? 1 <arc?rMfa «rnfi w 'qwfitsiw irr« i 

■srm 'srrnl <*rW c^sr qnr| 

Fig. 575.— Bengali. 


Another derivative of the devanagari character used in the Punjab, 
is the Gurumukhi character shown in fig. 576. 


t Wfd# f tT3T H HdJl ff^ ?, tdT TTTf' qfir? dfifWT rlTf. 
SdT 3Trf wt; §# fff&HT fTlift HdJT J Ifd"^ yd 

qf oOj/ 1 rTT^- m<s(T lino o( 3rI<7Wrf HT$ fr^vi. Wd^rTH 
yd°ro writ wtu§ qdHT^wt £ hts- otd& vu. %rF ydBUd 


Fig. 576. —-Panjabi or Sikh; Gurumukhi character. 


The Thakuri character, which is used in the Chamba States of the 
Punjab, is shown in fig. 577. 
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0 urii (l|3 h Tprf m J 33 ’f u(H 01 33 3Ji 6$ I 

3<] 6eu' (&j j] Tp3i ri> ftaj S\ [Up*] H3 jQ ual 3 1 
0 W 3 ') tjmS] S 31 z/fti vm £ aii 1 zs 3 (iio* zarfl z^ua 
(safe' - b mi' W33J fcpi 3 o« r 3 (isz‘ £ ?«rf W3 1 m mi 


An example of Gujarati or Guzerati, which has a slight resemblance in 
appearance to the last-named, is shown in fig. 578. The alphabet comprises 
forty-three sorts, to which eighty-seven ligatures, each formed from a 
consonant and a vowel, may be added. 

=nisuu>ti-ni "imiri °uh, <ul nw Hfn«i 
»wi"iV mi ri«vh "lint; »usi*i»ii el»i 
hr. null aiwV R.hri4 

rU«4 »uh. *>ih «/*i »hmiri 

era'll*! <3 a H > llR.I 

Fig. 578.— Gujarati or Guzerati. 

A character largely used in Southern India is Kanarese; it reads from 
left to right, and the alphabet comprises fifty-three characters, in addition 
to which fifty-four ligatures are commonly used, so that a fount consists 
of more than 107 sorts; an example of this character is given in fig. 579. 

&6&s>e&Ss 6 ot> ^ 8otSo6oe,a^‘icrai6o4i &e&g;xsX®. 

3 rC5^ tra&Jg'S »8®. «Xb3 ^538 

^isajoSo dtfSo&i® «X®. din & 

•&VS& &e&5. ^rao7ra86l? S9&J3 ^5^)8, 

Fig. 579.— Kanarese. 


The Telugu alphabet is practically identical with the Kanarese, but 
has only fifty-one characters; it differs otherwise from Kanarese only in 
the form of some of its characters; an example of Telugu is given in fig. 580 ; 
seventy-nine ligatures are frequently used for letter combinations. 
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£j-° 001^1! ft sr-So&u «£>6?j£j£>i5t5o&j 
7 V>S_ & TP&!g &>0 £ tajS&O «-S^^Sbo&> ‘iCT' 

/T* tsv-°~% ^So-*ajc&o<SoK5o '38'36o -r*. t<*> 

e£r*S&o "l3&> 6d&> ifoSbj^bo. &r° axora 

Fig. 580.— Telugu. 

The Tamil alphabet has thirty letters, in addition to which 227 ligatures, 
consisting of the combinations of consonant and vowel, are used, as well 
as twelve figure signs; the total fount, therefore, amounts to 269 sorts. 
This character is also used in Southern India. Tamil reads from left to 
right, and an example is given in fig. 581. 

ujrmemi^eoiBiaeifleQ^iSiD sriiaeir iSIpirGai, s.u>Qpeis>i—iu tea 
ldld uifi&jkjSLiuGilfiira. s_ih(Tp®»t_!u mrs}iULD euga/^ra ; 
B.w(ipsiat—tu S/sp ih LUTLoaBri—eopfsKSeo Q&iuujuuQ&I/d&i 
Quirm ^i/9o2(?e»^ih O^iuiuuulSeu^sirm. srikiatet^a^ Qeum1 
tf.ni ^ainr/imp ^efrjpi srtaafet^at^,^ ptrqfyio. eraaetr «<_ 

Fig. 581.— Tamil. 

A cognate but less known script of the Dravidian group is Malayalim, 
an example of which is shown in fig. 582. 

6nDS6»3^_6)S CYOjGOCrunoOOCQ) oJlimOgGJ , 0016)060 OOOffl 0 

n_WDlcaiflJOa0c86)6)n_\gS6OO6ia , 0OT6)o6O fDO£|Jo OJ6)(060")6l£2 ; 
<Y0_l^t!)rB)l6)a_l ®n_106)e_l VS^COjl^o oolffloto g9c^i 0 6)XU 
ta®g-j®S6006)a . snsss^^_6is aloOo (o^wflcsyg^ (6*0a-Jo 6£>OOr) 
6no«6 v 3f5oc86) «n8©®oo6)ffl. snsssrs^eis 8ro6i(0 c6sOo 0 6)ru<gjono 

U-point Malayalim (set by Wm. Clowes & Sons). 

Fig. 582.— Malayalim. 

An example of Oriya or Uriya, the script of Orissa, is shown in fig. 583. 
G ? eii*] ! fl|S'G’Si aoi, o^q wise qci G$q | q [C ,h 

silS. I ca^ca ^sicq GsrcyGa q^jlGQ o^ci qai qero cs>q i eu& 
srcw §ei 1 enemies' Sp eiaoiSniscf cati^ jam 

oq, Gasq sii^flis'c© qaqiii -qsm go i aQlaiGcTeii^fliS'C- s> 
eiiei, g£ ^qo|^ qjbi go; go® Qicfy gsiiqq, aqi^si sicwcfi 

Fig. 583.— Oriya or Uriya. 
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The Sanskrit sacred'books of the Brahmins have been transcribed from 
devanagari into Bengali, Tamil, Kanarese, Malayalim, Oriya, and various 
other characters. 

The Cingalese or Sinhalese character is used for the language of 
Ceylon. An example of this is given in fig. 584. 

e©<S<S'cacS <fa@®5 BosoznacfScsssfeo; 

®'s5e>ei sno®o3 ejBrriSag Cjisv^So. ® ©Sea ss? ©deicd 

dtdaca d®a. SStJffltsd’^d^csi 

ts?®©os®<5 zad-€g (3t©©Sa. q?©\d ©saJdznco tpeS 

gzsq»e>d zsacazaadceatfQ q;8 ssaiWSatfsaaesS 

,1-point Sinhalese (set by IVm. Clowes & Sons). 

Fig. 584. —Cingalese or Sinhalese. 

The Lepcha language, or dialect, of the Tibeto-Burman group, spoken 
in Darjeeling not far from the border of Sikkim and the peak of Kinchin- 
junga, makes use of the character shown in fig. 585. 

g3 Ca (£ <50 fj rd) tf) i* <3 

(of « 

O ‘U (\5 O) (4 C~ % 5^ ‘ty f (£ 

46 & & 5(v ^ d -3 *3 <c (o. 

St. John ill. 16. 02-point Lepcha (set by Win. Clowes & Sons). 

Fm. 585.— Lepcha. 

Tibetan, the character of the land of Buddhism, is a very beautiful 
but somewhat cumbrous character; it requires a large body, and presents 
some difficulties in kerning. The alphabet consists of thirty letters, from 
which many ligatures are formed. An example of this interesting and 
decorative character is shown in fig. 586. 
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Further east the Burmese character is largely used, with derivative 
forms in adjacent countries. The Burmese alphabet consists of forty-five 
letters; the character reads from left to right. An example of Burmese 
is given in fig. 587. 

cooo 5 ;oo 5 o^| ^cco 5 «jjcooo 9302 ]^ 5 o§ 9 Doi o^oSgooS 
di^oycoo 593 o:§Gooc(X)s@o 6 §£:^o 1 cocoo 3 ii % 5 ccoo 5 
oagScoooSolcocoooii ssc^cc» 5 oog 5 cooDSsoo£oq| 
(gg 51 \ oocJbo^i c§@; goT^>o^^ «jcf )gogoooh ss oooScg; 

The Siamese alphabet consists of forty-four consonants (the vowels being 
represented by signs written over, under, before or after the consonants 
with which they are sounded), and a fount comprises some 150 sorts ; it 
is a character peculiar to Siam, and an example is given in .fig. 588. 

To msfm uw SimriWfnti tf otiluOmfi, Iwmstnst dos 
mso«fiulufl8u po ou Ituiemmi iim mse*tfinfe asi. 

msltra dm tiiralj, nlwm luiuit) aw 

tofltf ttifltm nu do ttJspi jksmtt-eiw'mSwfrwiJn fetmifjTii ms 


Fig. 588 .—Siamese. 

The Buddhist sacred books in Pali have been transcribed into this 
character, as well as into Burmese and Cingalese. 

The Lao-tian or Lao-shan character is used in the south of Laos and 
on the frontier of Annam in French Indo-China; an example of this 
character is given in fig. 589. 

ojsBaao 6 ^? fa ufytno] 

iOU 

6So5a § l£6 ac3u8u uth? w cfp § 

Fig. 589.— Lao-tian on Lao-shan. 

With the Chinese character, used generally throughout China, the 
authors have dealt in a previous chapter. The neighbouring nation— 
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Japan—uses for its classics a character almost identical with the Chinese 
ideographic writing, known as Kana-majiri; an example of this is given 
in fig. 590. An abbreviated form of character, comprising some seventy- 
three sorts, forty-seven of which form the alphabet, used for Japanese 
writing, is the Kata-kana, an example of which is shown in fig. 591, while 
yet another written form, known as Hira-gana, is shown in fig. 592. 


W £ 0 5c 
5c 4- ft 1 # 

r. & m m 1 

$ S (± £ 
h ffr ^ < t 
la ^ ft li ft 


Fig. 590.—, Japanese 
Kana-majiri. 


# -iz ^ u r 

5 7 > 

■fe ^ ' - 

7 i i 

T 3 

i ^ if ^ % 

' * if * ^ 

Fig. 591. —Japanese Kata 


i- * < ft t 

t fc % & A/ 


* i 

i * 
^ < 

❖ £ 
> & 


, 0 c 
❖ ■$, 

* ; i 

£ 1 L 

* i 

& n t 

* i* 

$ {± *> 


Fig. 592.— Japanese 
Hira-gana. 


The Korean character, fig. 593, in some respects resembles the Chinese, 
but in others it is similar to the Japanese Kata-kana, while some of the 
characters are like those proposed in the new Chinese syllabic alphabet, 
both being derived from a similar source. The Korean character was many 


f 4* v 


-I* Iq 


& h 4- 

^ l* C a 
1- E» ^ 
2 ± & 


h & 


« -/a 
R> la 


years ago arranged to form an alphabet of eleven vowels, thirteen diph¬ 
thongs, and fourteen consonants, or in all thirty-eight sorts; in this 
respect this nation was ahead of its Celestial neighbour, although the form 
in which its alphabet is presented is not such as would render machine- 
composition possible without alteration in the method of arranging the 
letters. 



-=-N 
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Asia a very curious character is used for languages 
of the Tartar family, examples of which are 
Kalmuk, shown in fig. 594, Manchu, fig. 595—now 
a dead language—and Mongolian, fig. 596. The 
Mongolian alphabet has twenty-four characters; 
like arabic, most of the letters have different initial, 
medial, final, and detached forms. The Manchu 
alphabet has thirty-six letters, most of which exist 
in several of the four forms, initial, medial, final, 


t!!} 


HU 


t i u 

lip 

S-in if i 
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and detached, totalling 137 sorts. It has also a large number of liga¬ 
tures, so that a fount comprises some 200 sorts. This character reads 
from top to bottom; the vertical lines do not follow, as in Chinese, 
from right to left, but read from left to right; consequently, any 
machine intended to compose in the Mongolian character would have to 
be arranged as is the arabic Linotype, to effect the equivalent of composing 
matter which is to read from right to left. The type or print would then- 
require to be turned counter-clockwise through a right angle, that is, in the 
opposite direction to the clockwise quarter-revolution through which the 
character, written on a latin typewriter fitted with the new Chinese syllabary, 
requires to be turned to give the Chinese direction of reading. 

The Mongolian character, however, possesses certain peculiarities due 
to the ambiguity of meaning of several sorts, and consequently presents 
so great a difficulty of interpretation to the reader that it is extremely 
improbable that machinery will ever be adapted to produce it in its present 

Of the characters used for the languages of the islands of the Eastern 
Seas, Javanese, which is one of the most important, reads from left to right; 
an example of it is shown in fig. 597. The Javanese alphabet consists 


5' 


ificicwonnn ^ o 


(K1 


3 0010,1'* MUM otna ejc 


Kin in as art «<i. 


K1 KJj| KTI istj 


UK^Titi KJlSlSi 


IM K) (Ml mil CEJI -Jl ? Kti K1 -aSr*! 3 (W M 

1 GJ 

a a o a a 

SKtjnmiKijTiiuiJjiuuniaAJiMiuiU'n 

MUBjnmniunoEJi jin non 


Fig. 597 .—Sundmese ; Javanese character. 

of about thirfy letters, most of which have two forms, according as the 
character comes on or below the line; there are also five vowels for use 
separately, and twelve accents representing vowels, some used above the line, 
some on the line, and some below the line; added to this there are about 
120 ligatures. The large number of sorts and the fact that practically 
there are three lines to be set, makes the composition of Javanese a very 
complicated matter. The three lines in the aggregate are equivalent to 
a very large body on account of the great length of the descending sorts 
and the height of the accents. 


In the island of Sumatra the Batta character is used, an example of 
which is shown in fig. 598. 
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U'v '— OC “3 OC O -5 o go -5, ~» “o o \ eg- 

2 " — -Oo=5X\CO<.OU> oc -»xi^=5\o? 2 r~ 

— X OC 79^s5-^-5X\0? 2-— — r 55 \ 

OC XOCX -30 = 5 XTr>OC\ -C.O CO"o,u> J?x) 

Fig. 598.— -Balia. 

In the island of Celebes the Bugi character is used for that language 
and also for Makassar. The alphabet consists of twenty-three letters and five 
accents for vowel sounds; two of these are placed before and after the 
letters respectively, one is placed below, and two are placed above; the 







\ ‘•S; e'V'v/* 'S'SN/a ^ a} ✓✓ <-5 
t, X '*», 

i\-poinl Bugi (set by Wm. Clowes & Sons). 
Fig. 59 9.—Bugi. 


number of sorts required for a fount is, therefore, not far short of a 
hundred. An example of Bugi is shown in fig. 599. 

In the Philippines a special character is used, known as Bisaya, 
or Visaya, of which an example is shown in fig. 600. 


VY'cst Ty> >3 .stfe-fc- » l/l 3^>al JezFFSXlV V ~Y* 
>a3" l W*-* iztTV' V zvr VtE<s >5 l StY-T V ~r* <^>3 
s^l/l^b ^Mi-r’srV’iEtt'y'i 

-rb3i3"3 t 3 K3vs-r a~r vmirt-y’ 3mcs 

Fig. 600.—Bisaya or Visaya. 


Passing from the Pacific to North America, a special alphabet was made 
for Cherokee, an example of which is given in fig. 601; this was, however, 

< 6 yvi }4WJ M, K4A.X »ffVlT. C’ESGT’A Mi 0 * 6 - 

<1AT. Dh RG .6 OMJ?o®F o*-40-T<*ET, 6 ^ 1 * MWJ h-h»f«e.loF. 
huviTR ■ 6 SFtsn>B^t<ay!i.A^ ts. Ji-dtiysE^z s<8ysET,e«yi3 
jvasfih.^iF Kh-sy. Dtf LdtJ t-R ® JoiiycSjto-Miw'O'y, 

Fig. 6qi .—Cherokee. 
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found to be cumbrous and inconvenient. Cherokee, as a living language, 
is alluded to by Theodore Roosevelt in his account of a journey up the 
Paraguay, published in the “ Daily Telegraph ” of 23 March, 1914; in this 
the late President of the United States of America compares a daily paper 
published at Asuncion with parallel columns of Spanish and Guarani to a 
journal in the State of Oklahoma, " published in English and in the tongue 
which the extraordinary Cherokee Chief, Seguoia, a veritable Cadmus, made 
-a literary language.” 

The agglutinative languages of the Red Indian and allied tribes are now, 
in many instances, represented by the syllabic character, which has 


Jig bs r>c, uti trb ctyg ocm tr> b b>,n 

□ru, [TO^ UT "DCbjQ <CD/1 b=lcl6Ur Sd* DD "lOfT^ 
cd >mj pc Jibtr, 3 » _dct Jib o'VHT coda >vb 
<isd->xU/ <Rd jb <A/U/ c >"Jia" rw* cd Jib 


several variations, two examples of which are shown in figs. 602 and 603. 
The first of these, a fount of which consists of about forty-nine sorts, is used 


<d«> c PbV5D c , <jn c d.do.bC>crx <Do->b c Pc_> b cx Ax/Lf' 
Ao-<i b ci>c-, Ao.r P£_Vx ><_>r A b b<rw>> io-VAr- 

nj £ x AVAtrb' AdLr-d^P', d«>_> t><j £ AVA^c-dTP-^' 

AdLr^<? £ ArL<nn'>x >AA«>^b>i b 3J c An&.c, Ai>c-njc- 


Fig. 603 .—Eskimo or Innuit. 

for Blackfoot Indian, Chippewyan, Slave, and Tinnd or Tenni, while the other 
serves for Cree both eastern and western, Ojibbeway, and Eskimo or Innuit. 

A very ingenious universal alphabet, which may be termed the CV 
alphabet, consisting of two character components, internal and external, 
arranged at different angles of rotation, has been proposed by Prof. 
Robert H. Smith. The two signs C and V are rotated through eight posi¬ 
tions, advancing by 45 0 from each other, and represent the sixteen vowels 
and diphthongs of this alphabet. The central character V, used in com¬ 
binations with C to represent consonants, occupies a distinctive inclination 
for each group of four combinations, in which the external character C is 
rotated through 90° for each of the four sorts in succession; thus one 
group represents the labial sounds, another the dental another the sibilant, 
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and so on. There are eight groups of four letters each, or thirty-two 
consonants in all. The total alphabet consists of forty-eight sorts, and 
their relation to each other is shown in fig. 604. All of these sorts come 



on the em quad. An example of matter set in this character, named 
compass alphabet by the inventor, is given in fig. 605. 


o§> @0©o© ©■?© @0@@ c ®>© 
®v@ ©@A© n ®cs ®*/' ®V ®4®S 
©V© ®>@®© 1 a® d©o@ y ®■® r ©os®>© 

c°@v© h @6©o© 'c 0 ©d@® ms,d3 
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Many further special character systems have been suggested, one of 
which is a system of universal syflabics, by which it has been proposed 
to represent the syllables of any languages, with their proper sound values. 

An example of a few lines of " The Lord’s Prayer ” set in this character 
is given in fig. 606, which is taken—-as are most of the other examples 

aia saga my a/) if gesf, gaioeo si gu 
fei gu cifsaf cai gu ail si saf if 


ag as in is if gwf. cir as gis se aia 
seh sr&), aS f&cif as aia dm vases as 



in this chapter, except where otherwise stated—from " The Lord’s Prayer 
in Five Hundred Languages,” published by Wm. Clowes & Sons, Ltd., 
to whom the authors are indebted, with but one or two exceptions, for the 
specimens here shown, and for much valuable and reliable information. 


Music Composition. 

In the description of the composition of some of the foreign characters 
such as arabic, devanagari, and Javanese, allusion has been made to the 
necessity of composing simultaneously with two or even with three bodies. 
The difficulty which occurs in these founts, however, is small in comparison 
with that found in the composition of music. The appearance of music, 
with its two staves, each of five lines, and notes capable of falling either 
on the line or in the space between two adjacent lines, or again isolated 
between or outside the staves, makes it immediately apparent that many 
of the signs used must be built up of several component parts. Not only 
is the composition rendered difficult for the reasons already given, but also 
on account of the various additions which are made to give value to the 
notes, and the necessity for treating the length as a measure of time: in 
fact, the composition of music requires skill much greater than that necessary 
for the composition of tabular work or the even more difficult arrangement 
of pedigrees and genealogies. Music composition is a craft so difficult 
and complicated that it stands in a class by itself, which is only approached 
in its difficulties by the composition of complex mathematical formulae. 

A fount for music comprises some 255 sorts, ranging from the treble 
and base clefs, which are cast in one piece with the bars, the various 
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signs for sharps, flats, and naturals, the black and white note-heads with 
their up and down ties, hooks for grace-notes, note steins, rests, bars, 
slurs, binds, time-marks, and many other peculiar and special marks. 
The various characters which go to form a short fount of music type are 



shown in fig. 89, p. 102. An example of music as composed typographically 
is given in fig. 607. 

An excellent description of the method adopted in music composition 
is given by De Vinne in his work on " Modern Methods of Book Compo- 

Gregorian music, the invention of which is attributed to St. Gregory, 
and which is used for chanting, has a much simpler notation. A similar 

C • • ■ - - ■ ■ ■ - - I . 


ffr- 



form of notation, which also has a single stave of four lines, is known as 
plain-song. This form of musical composition is as simple as ordinary 
tabular work, and it does not require the highly specialized skill of the 
true music-compositor. The Gregorian or plain-song fount comprises 
about 127 sorts; an example of plain-song is shown in fig. 608. 
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Still more simple than the plain-song is the tonic sol-fa music, in which 
no stave is used, the notes being replaced by letters. This form of compo¬ 
sition can be carried out by any compositor accustomed to tabular work. 


[ f :n In :p 
| d :d Id :t, 

[ r, :||Uils, :s. 


s :-.s If :n lr:d d It, n f :-l-:n 

ta,:-.ta,II, :1, II,:1, n, :fe, Is, t, d It, ;t, 

r :-.r Ideimn If :fesjn Ip r d |r :n 

s, :-.s, I!, :t,.del r :r s,Is, se,:- 1,I— :s, 


Fig. 609 .—Tonic sol-fa. 


If' :f' 
I f, fr. 


The number of sorts used is comparatively small, but comprises some logo¬ 
types and a peculiar form of lower-case m particular to this usage; this 
appears in the example, fig. 609. 














CHAPTER XXXVI. 


CONCLUSION. 

“Let us hear the conclusion of the whole matter." 

Ecclesiastes. 

lo-point antique roman (Stephenson, Blake &■ Co.). 

In one of the early chapters of this work the authors have briefly touched 
upon the historyof the art which culminates in the production of the printing- 
surface, and they have considered the gradual development of the production 
of a type from its first casting from crude wooden matrices, varied occa¬ 
sionally by its casting from matrices of lead or other soft metal, to its final 
casting from copper, bronze, nickel or steel. They have discussed the first 
rough mechanical means for making these matrices, and the various early 
apparatus connected with them and their product, and have described 
the latest developments, showing the extremely narrow margin of error 
allowable in modern practice in every matter connected with the production 
of the type surface, the mechanisms used in the industry being perhaps 
among the highest developments of accurate human constructive effort. 
In this final chapter, therefore, a brief chronological account of the earlier 
foundries is not out of place. It is not very easy to throw much light 
on primitive foundry methods ; considerable secrecy accompanied at least 
this portion of the operations of the first printers, who were generally their 
own typefounders, and even to-day, the spirit of secretiveness as to ways 
and means of achieving certain results has not died out. There is no 
evidence to show whether Caxton was, or was not, the first typefounder in 
England as well as the father of printing, but there is every probability that 
his first two founts were cast for him at Bruges, and that the second of 
these was brought over by him to Westminster. 

It is stated that the first allusion in any book to English typefounders 
appears in Archbishop Parker's Preface to Asser’s “ jElfredi Regis Res 
Gestas ” (The Chronicles of King Alfred), London, 1574. It is here stated: 
“ lam vero cum Dayus Typographus primus (& omnium certi quod sciam 
solus) has formas cert incident: facite qua Saxonicis Uteris perscripta sunt, 
ijsdem typis diuulgabuntur." The translation of which, given by Talbot 
Baines Reed, is as follows : " And inasmuch as Day, the printer, is the 
565 
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first (and, indeed, as far as I know, the only one) who has cut the letters in 
metal; what things have been written in Saxon characters will be easily 
published in the same type.” . It is hence presumable that John Day was 
only one typefounder among others, and that therefore the art of type¬ 
founding, or at least of type production, was by no means a novel* one. 
Day printed from about 1546 to 1584 ; the work quoted from presents the 
curious feature that the text of the book itself, while in the Latin language, 
is in Saxon characters; a table is appended to the preface giving the equi¬ 
valents of each character. It was not till about the beginning of the seven¬ 
teenth century that typefounding and printing were separated from each 
other. Typefounding then began to be exercised as a trade by itself, and 
was divided into the several branches of punch-cutting, casting, and dressing. 
The workers in these various branches were indiscriminately called letter- 
founders, though few of them could perform the whole work themselves, 
or at least few of them did so. 

In 1637 a decree was passed “ that there shall be foure Founders of letters 
for printing, and no more allowed, ...” The fact of the issuing of this 
regulation shows that typefounding had become by now a distinct trade in 
London, and that it was under rigid Government protection and supervision. 
The four founders named under this decree were: John Grismand, Thomas 
Wright, Arthur Nichols, and Alexander Fifield, all of whom cast from 
matrices obtained from Holland, no attempt having been made, so far as 
can be ascertained, to recognize original founders. These restraints on type¬ 
founders were taken away altogether, with those on printers, by the disso¬ 
lution of the Court of Star Chamber on 3 November, 1640, on the assembly 
of the Long Parliament. 

In 1662 an Act more burdensome than the Star Chamber decree of 1637 
was passed, namely, 13-14 Charles II, by which the number of master 
founders was again reduced to four. This restriction, with some slight 
alterations, continued in force till 1693, when it expired. There must 
have been some connivance or virtual relaxation of the rules in the 
later years of its continuance before it expired, for notwithstanding 
these restraints, Moxon, writing in 1683, states that the “ number of 
Founders and Printers be grown very many.” In 1669 was issued the 
first known dated type-specimen sheet, namely, “ Proves of Several Sorts 
of Letter cast by Joseph Moxon,” though, according to Reed, a specimen 
consisting of a few lines only was specially cut, and privately dedicated to 
the King four years earlier. In 1685 the appointment of typefounders was 
revived by James II for seven years and extended for one more. The 
Act expired in 1693 and this appointment was not afterwards renewed. 

The following quotations from Talbot Baines Reed’s beautiful and 
accurate work," A History of the Old English Letter Foundries," are not 
without interest as showing in a practical manner the usual disregard 
Englishmen have for the letter of the law when it does not tally with their 
own convenience. 
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“ Notwithstanding this liberty, the number of founders during the 
eighteenth century appears rarely to have exceeded the figure prescribed 
by the Star Chamber Decree of 1637, and occasionally to have been 
less. 

" One more attempt was made in the closing days of the eighteenth 
century to control the freedom of the press by law. There is something 
almost grotesque in the efforts made by legislators in 1799 to refit, on a 
full-grown and invincible press, the worn-out shackles by which the 
Stuarts had tried to curtail the growth of its childhood ; and the Act of the 
39th George III, cap. 79, in so far as it deals with printing, will always 
remain one of the surprises, as well as one of the disgraces, of the Statute- 
book. Among its worst provisions, the following affect letter-founders and 
letter-founding:— 

“ Sec. 23 ordains that no one, under penalty of £20, shall be allowed 
to possess or use a printing-press or types for printing, without giving 
notice thereof to a Clerk of the Peace, and obtaining from him a certificate 
to that effect. 

“ Sec. 33 provides that any Justice of the Peace may issue a warrant 
to search any premises, and seize and take away any press or printing-types 
not duly certificated. 

“ The following sections we give in full:— 

" Sec. 25. ' That from and after the Expiration of Forty Days 
after the passing of this Act, every Person carrying on the 
Business of a Letter Founder or Maker or Seller of Types for 
Printing or of Printing Presses, shall cause Notice of his or 
her Intention to carry on such Business to be delivered to the 
Clerk of the Peace of the . . . Place where such Person shall 
propose to carry on such Business, or his Deputy in the Form 
prescribed in the Schedule of this Act annexed. And such Clerk 
of the Peace or his Deputy shall, and he is hereby authorized 
and required thereupon to grant a Certificate in the Form also 
prescribed in the said Schedule, for which such Clerk of the 
Peace or his Deputy shall receive a Fee of One Shilling and 
no more, and shall file such Notice and transmit an attested 
Copy thereof to one of his Majesty’s Principal Secretaries of 
State ; and every Person who shall, after the expiration of the 
said Forty Days, carry on such Business, or make or sell any 
Type for Printing, or Printing Press, without having given such 
Notice, and obtained such Certificate, shall forfeit and lose the 
Sum of Twenty Pounds.' 

“ Sec. 26. ' And be it further enacted, That every Person who 
shall sell Types for Printing, or Printing Presses as aforesaid, 
shall keep a Fair Account in Writing of all Persons ■ to whom 
such Types or Presses shall be sold, and shall produce such 
Accounts to any Justice of the Peace who shall require the 
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same ; And if such Person shall neglect to keep such Account, 
or shall refuse to produce the same to any such Justice, on 
demand in Writing to inspect the same, such Person shall 
forfeit and lose, for such offence, the Sum of Twenty 
Pounds.’ 

" Such was the law with regard to typefounding at the time when the 
widows of the two Caslons were struggling to revive their then ancient 
business, when Vincent Figgins was building up his new foundry, and 
Edmund Fry, Caslon III and Wilson were busily occupied in cutting their 
modern Romans to suit the new fashion. And such the law remained 
nominally until the year 1869, just upon four centuries after the introduc¬ 
tion of the Art into this country. It is probable that, during the first few 
disturbed years of its existence, the Act may have been enforced, that 
certificates may have been registered, and accounts dutifully furnished. 
But its provisions appear very soon to have fallen into contempt, and cer¬ 
tainly, as far as we can ascertain, failed to trouble the peace of any British 
letter-founder." 

Note .—“The clauses relating to printers and typefounders were repealed 
by the 32 and 33 Viet., cap. 24: An Act to Repeal certain enactments 
relating to Newspapers, Pamphlets, and other Publications, and to Printers, 
Type-founders, and Reading Rooms. [12 July, 1869.]” 

About 1667 Dr. John Fell presented his University with “ a complete 
typefoundry, consisting of the punches and matrices of twenty founts of 
Roman, Italic, Orientals, Saxons, Black and other letter, besides moulds 
and all the apparatus and utensils necessary for a complete printing 

"The extent of this noble gift, the importance of which can only be 
estimated by recalling the low condition of letter-founding in England 
at the time, will best appear . . . ” [if the Inventory published by the 
University in 1695 be consulted.] 

" Dr. Fell supplemented this gift by a further signal service, which is 
thus recorded by Bagford :— 

" ‘ The good Bishop provided from Holland the choicest Puncheons, 
Matrices, etc., with all manner of Types that could be had, as also a Letter 
Founder, a Dutchman by Birth, who had served the States in the same 
quality at Batavia, in the East Indies. He was an excellent workman, 
and succeeded by his son, who has been since succeeded by Mr. 
Andrews,' ” 

In 1677, according to Talbot Baines Reed, the University press was 
further enriched by another important gift of type and matrices presented 
by Francis Junius, the son of Francis Junius, the theologist, of Heidel¬ 
berg. These comprised punches and matrices of founts of Gothic, Runic, 
Danish, Icelandic, Anglo-Saxon, Greek, Roman, Italic, Black-letter, and 
Swedish. 
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" The combined gifts of Dr. Fell and Francis Junius laid the foundation 
of the Oxford University foundry as it now exists.” 

At this period the types made in England were very coarse, and we 
were far surpassed by the Dutch, from whom, indeed, our founders often 
purchased matrices; but even with the help of the Dutch matrices, they 
could not cast so well as the Dutch themselves. All specimens of type at 
this period were printed on sheets as a broadside, and several, both English 
and Dutch, are in the miscellaneous collection of John Bagford in the British 
Museum. 

The eighteenth century witnessed the end of the last of the old school 
of typefounders, (John) James II, who died in 1772, and the rise of the first of 
the new race, (William) Caslon I. Despite the restrictive care of the Govern¬ 
ment during the previous century, the typefounders of Holland and Flanders, 
as has been stated, supplied English printers with better types than native 
art could produce, and this state of things continued up to the establishment 
of the first Caslon foundry. Edward Rowe Mores, a learned and eccentric 
antiquary and scholar, was the historian of early typefounding, and his 
“ Dissertation upon English Typographical Founders and Founderies ” was 
published in or about the year 1779, after his death. He was bom in 1729 
at Tunstall in Kent and died in 1778 at Low Leyton, and thus did not 
live to see the publication of his work. He was in possession of nearly 
all the early English matrices and moulds. These were sold by auction 
in 1779, and it is not known what has become of them. In or about 
the year 1750 a foundry was established by Baskerville at Birmingham, 
but it is doubtful whether any specimen-book of this foundry was ever 
issued. The plant was ultimately sold to Beaumarchais and removed to 
Paris, where it was probably absorbed by one of the large Parisian foundries. 

About the middle of the eighteenth century there were working con¬ 
temporaneously John Baskerville at Birmingham, the Caslons in London, 
and Alexander Wilson at St. Andrews, Scotland. 

Alexander Wilson, Professor of Astronomy to Glasgow University, with 
John Baine, started, at St. Andrews, the first foundry in Scotland, in 
1742. In 1744, they removed to Camlachie, and started the Glasgow 
foundry. In 1747 Baine went to Dublin and started a branch foundry 
in that city. He returned to Scotland in 1749, dissolved partnership with 
Wilson and went to America, where he died in 1790. In 1749 Wilson, 
who had remained in Glasgow, was carrying on his foundry alone, and 
there he produced some of the finest founts of type ever cut, faces which, 
in the opinion of most competent judges in many quarters, were 
unsurpassed in some respects by even the best productions of Caslon himself. 

On the death of Wilson the Glasgow foundry was carried on by his two 
sons. In 1830 it descended to the grandsons of the founder, Alexander 
Wilson and Patrick Wilson, who established a branch at Edinburgh in 
1832 and transferred their Glasgow business to London in 1834; in 1845 
the plant of these foundries was dispersed by sale to various founders. 
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Some time before 1809 the firm of Miller and Richard was started in 
Edinburgh by Miller, a typefounder, who had been employed by Alexander 
Wilson & Son of Glasgow. The first specimen book of this firm was issued 
in 1809. 

William Caslon, born in 1692 and died in 1766, the most celebrated 
figure in connexion with type production in the history of the art in England, 
is reputed to have cut his first punches as early as 1716; he ultimately 
brought the art to a perfection previously unattained in England, and 
rendered the English printers independent of the Dutch punch-cutters and 
founders from whom it is admitted they had previously obtained all their 
best founts. The authors have seen it stated that his punches are in 
use to the present day. 

With regard to the present principal English typefounders, it is worthy 
of remark that practically all of them have sprung from William Caslon, his 
apprentices or his successors. This being the case, it is hardly necessary 
to give any further historic reference to firms that are still in existence. 
Moreover, with the exception of the central stem to which all their pedigrees 
can be traced back, their individual pedigrees are of such recent date that 
their history is practically a matter of contemporary record. 

Those who are interested in the history of the early English type¬ 
founders can find everything of interest in connexion with them, their lives 
and work in the work of Talbot Baines Reed, " A History of the Old 
English Letter Foundries,” London, 1887, to whose careful and critical 
work in the "untrodden bypaths of English typographical history" the 
authors here render their fullest measure of indebtedness and appre¬ 
ciation. 

One of the difficulties in writing this book—a difficulty already referred 
to by the authors in their preface—has been the difficulty of omission. 
Endless points of importance as well as of great interest have sprung up 
during the course of its production, which they have been obliged to exclude 
as not strictly bearing upon the production of a typographical printing- 
surface though having close connexion with it. They therefore again 
apologize for any apparent omission, and again state not only their readi¬ 
ness to hear any suggestion, but their willingness to profit by it, should a 
reader find any subject connected with the production of the printing- 
surface, or some matter sufficiently closely allied to and bound up with it, 
that has not been included in the pages of this work. 

It is now, perhaps, just beginning to be felt that a printing-surface 
may not always be necessary as one of the processes preliminary to the 
multiplication and spread of human ideas. This question of the future 
is considered a little further on. 

With regard to the production of the modern typographical printing- 
surface—already so largely created by mechanical means, such as some of 
the various apparatus described in the work—it does not appear probable 
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to the authors that the old method of casting single type and composing by 
hand will ever be entirely superseded by machine-composition ; the bulk of 
display work and a large portion of scientific works cannot be so treated on 
account of the great variety of sizes of type required on the one hand, and the 
great variety of sorts required on the other. In the case of most daily 
newspapers the whole of the ordinary matter, with much of the small-type 
advertising, is set in the form of slugs, the only exceptions being those 
advertisements supplied in the form of electro-blocks and that portion of 
the display advertisement matter which cannot profitably be set up on the 
machine. One or two of the high-class daily journals are using loose- 
type machines, and several newspapers within the authors’ knowledge are 
still composed by means of a supply of cast type used cold with a simple 
typesetter. 

The authors have frequently had occasion to notice the poor results 
obtained by the mixture of old with new type; this result is, however, 
quite avoidable by the use of composing machines and fresh type cast either 
in the form of slugs or in that of individual type. For the period when 
" The Times ” was supplied for each issue with fresh loose type from the 
Wicks machine, that journal had, in the authors’ opinion, the cleanest 
appearance of any printed sheet of the kind. Probably the advent of 
cheap accurate type with a simple composing machine and a thoroughly 
practical automatic line-justifier would enable such a result to be obtained in 
the future even in face of the competition of the slug and other machines. 

The biggest question affecting such a scheme as that suggested is 
that of plant. If there were only three widths of faces, condensed, standard, 
and extended, for each body, there would still be some twenty-one type- 
moulds and seven space-moulds required for ordinary work, from nonpareil 
to pica; but there are modern and old-style and other varieties of face 
required which must be suitably distinguished from each other by a different 
arrangement of nicks, so that, in all, the number of moulds may soon exceed 
a hundred and the matrices will run to many thousands. Apart from the 
capital outlay on these, there would be the work of originating faces, so that 
a considerable amount of time, as well as money, would have to be spent 
before achieving any tangible result. 

A very large quantity of high-class work for the better weekly periodicals, 
for magazines, for novels and for text-books is still being set by hand, 
but it is probable that most of this work also will be performed by machines 
in the near future because they give a better and more regular 
product. One word of caution, however, is offered by the authors to 
those who think of competing in the field covered by these machines. 
Their details are so complex and the difficulties met with in working them 
out are so numerous that the time for which a patent is granted may easily 
be in greater part, if not altogether, absorbed in experiment before a 
commercial result is obtained. The outlay of both time and money 
must necessarily be very large before any real improvement can be made. 
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In conclusion, it may be of interest to record a conservative estimate 
of the approximate number of machines of the two most important classes 
in use at the present time :— 


Linotype machines 
Monoline machines 
Typograph machines 
Monotype machines 



These machines alone represent a capital outlay of over £20,000,000, 
apart from the sum invested in the' works for producing them and their 
accessories. 

Some 30,000 of these machines are at work in the United Kingdom, 
America, and other English-speaking countries, while the remainder are 
mainly used for other European languages, or languages current some¬ 
where in Europe, amongst them being French, German, Dutch, Italian, 
Spanish, Danish, Norwegian, Swedish, Bohemian, Russian, Roumanian, 
Polish, Slavonic, Hungarian, Hebrew, Yiddish, and Arabic. 

When one regards the wonderful development of the composing machine 
that has taken place in the last few years, it is very hard indeed to set 
bounds to its future, especially when one considers the immense amount 
of technical skill of a superexcellent quality that is being combined with the 
best brain-work in this department of human activity. 

The statement that it is probable that the use of loose type cast separately 
and then composed, will never go out, may itself have to be modified in view 
of some of the developments that are taking place. A machine of the future 
—and such machines are not even now unthought of—may be capable of 
setting up any advertisement ever likely to be demanded, and, moreover, 
when the number of copies is sufficiently great to warrant the outlay for 
matrices, to be capable, at least to a certain extent, of producing illustrated 
advertisement matter. 

Abandoning, however, any idea of entry into the field of advertisement, 
and returning to the question of the production of a printing-surface of 
plain straightforward matter, it is of interest to see what is in the mind of 
capable and thoughtful men. 

The opinion of an authority like John S. Thompson whose experience 
in the field of composing machines, both practical and theoretical, is so wide, 
and not only wide but deep, must always be regarded with respect; and as 
it is his carefully considered pronouncement that the machine of the future 
will unquestionably be one which casts, sets, and justifies single type in one 
machine and with but one attendant, and in one operation of casting, it is not 
for the authors to dispute it, as it coincides entirely with their own opinion. 
The distinguished authority they have quoted adds that such a machine 
would not only be a wonderful advance in every way, but that it would find 
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a fallow field notwithstanding the very large number of typesetting machines 
of various kinds that are already in use throughout the world. Such a 
machine, casting its whole line of justified, separate, and loose type in one 
operation, and working with the absolute ease, swiftness, and precision of, 
say, an ordinary Linotype, especially if at the will of the operator it can 
cast either a slug, or a line of loose type perfectly justified and delivered, 
as the slug, to galley, has certainly a very ready welcome awaiting it. What 
the machine will be when it has had, like the Linotype, a score or two of 
years of the keenest engineering ability, specializing in that particular line, 
devoted to its improvement, is hard to tell. Possibly the glorious simplicity 
of the compositor and a pair of cases previously referred to in this work, 
may give place to a machine which will be capable, at the touch of an 
operator, of casting any type from 5 to 73-point, and not only setting 
it up in line and justifying it, but setting it up in any form desired for 
advertisement or display. 

The idea, and it is one which it is not impossible to carry out, has occurred 
to the authors, of a machine whereby in answer to a system of spelling into a 
form of telephone receiver, of particular sounds, a slug or line of type could 
be produced as it is to-day produced where the letters on the keyboard have 
been touched by the fingers of the operator. It is, however, unlikely that 
such a method would be as rapid as the operation of a keyboard. 

Photography, moreover, though so far it has not gained any real 
foothold within the portals of typography, is yet knocking at the door. 
It certainly has a future for purposes of illustration in conjunction with 
sound, for telephones, phonographs, and similar instruments will be 
accompanied by pictures, probably thrown on to a ground-glass screen 
beside them or into some form of stereoscopic instrument, and mechanical 
speech together with these pictures accurately representing facts, scenes 
from nature, or mundane occurrences fixed in momentary appearance or 
represented in continuous action will largely take the place of the present 
newspaper. From the carefully synchronized cinematograph worked in 
combination with a gramophone or auxetophone at music-halls and 
picture palaces to appliances ready for immediate use—as are the telephone 
and dictaphone—the step, experience tells us, is not a long one. 

It may also be as well to recollect, even in a work devoted to the 
mechanism and apparatus for the production of a typographical printing- 
surface, that it is not altogether outside the bounds of possibility that in 
the future the printing-surface itself, such as the authors have considered 
it, may cease to exist except if we are to consider as a typographical print¬ 
ing-surface one which is only an automatic record of sound itself and not a 
combination of symbols conventionally and arbitrarily arranged and the 
reading of whose conventional and arbitrary meaning we translate into 
sound. It is possible in the not-far-off future that in civilized centres 
practically almost all printed matter not required to be put by and used 
for reference, will be done away with, and its place taken by pages that 
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talk. It is quite probable that the future citizens of civilization will be 
able to tum on any portion of their morning paper at the breakfast table 
and listen to it as comfortably and with as little wonder as we to-day listen 
to the marvel of the electrophone. 

This idea, which has probably occurred to many and possibly been often 
expressed in writing before, is only an extension of what has already taken 
place with regard to sermons, speeches, musical production of all kinds, and 
in connexion with the plays and performances of the legitimate stage and 
the variety theatre. Illustrations, as has been said, will probably accompany 
sound, and in addition to private lines and private tapping of sources of 
news, great public newspapers will display their changing notifications of 
contents and vivid advertisements to crowds too accustomed to marvels to 
wonder at the miracles that form a part of the ordinary affairs of their 
daily life. 

The bare sides of great buildings and hoardings are at present clothed 
with advertisement in a comparatively simple manner; the uses to which 
they will be put in the times to come, if we base our conjectures on the 
changes witnessed in the past few years, would certainly appear to us as 
astounding, were we suddenly to see them to-day. 

These things, however, for the future. Not yet have we “ ransacked 
the ages, spoiled the climes,” not yet have we arrived at our full inherit¬ 
ance, nor will we ever do so; constant progress is the law of life, and 
man must progress unless some great cataclysm cuts off the race, leaving, 
maybe, but a few pairs to repeople under changed conditions, a changed 
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BRITISH AND AMERICAN PATENTS 

RELATING TO THE PREPARATION OF THE TYPO¬ 
GRAPHICAL PRINTING-SURFACE, TOGETHER WITH A 
BRIEF NOTE ON EACH PATENT. 

“ It is not a bad definition of man to describe him as 
a tool-making animal. His earliest contrivances to support 
uncivilized life, were tools of the simplest and rudest 
construction. His latest achievements in the substitution 
of machinery, not merely for the skill of the human hand, 
but for the relief of the human intellect, are founded on 
the use of tools of a still higher order." 

Ninth Bridgewater Treatise. Charles Babbage. 

io -point booklet. 

" Sometimes, when we ponder over the fate of inventors, we give 
way to despairing reflection on the wastefulness of genius, or else 
we deplore the melancholy contrast between intelligence at its finest 
and material prosperity at its lowest. But we must not seek to 
measure spirits touched to fine issues in commercial scales of loss 
and gain. A man’s life does not depend on the abundance of the 
things he possesses, nor yet does humanity advance solely on lines 
of physical comfort and ease. A great thought never dies. Ideas 
govern the world.” 

Daily Telegraph : leading article on the death of Charles Teltier, 

9-point old-style. 

In their preface to this work, reference has been made to the magnitude 
of the task undertaken by the authors in the endeavour to furnish a 
complete and reliable list of patents bearing on the subject-matter of 
their, treatise, and issued by the patent offices of the two greatest Anglo- 
Saxon communities. 

Had they appreciated all the difficulties of the task they had set 
themselves, it might possibly never have been attempted. The mere 
physical labour expended in handling books has been sufficient to lay 
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the brickwork of an ideal home ; the time expended has been out of all 
proportion to that spent on other portions of the work, and the trouble 
and work involved have been both tedious and wearisome. The affair, 
however, has been fought through and carried, the authors hope, to an 
issue which, if not entirely satisfactory, is at least more nearly perfect 
. with regard to the subjects of which it treats, than any other list or 
classification, national or private, known to them. The early patents them¬ 
selves axe terribly incomplete and not classified. They have, however, 
been examined one by one, and so far as the subject-matter of this text- 
' book is concerned, the authors do not think that anything of importance 
has been omitted. 

One of the troubles they encountered in their quest was the arbitrary 
way in which early attempts at classification were made and abandoned 
by patent office authorities. A bad, but continuous and consistent 
classification would have been much better than different attempts at 
good ones. The system of combined dates and numbers is, in the 
authors’ opinion, not a wise one. 

Our British Patent Office began well by numbering patents consecu¬ 
tively irrespective of the date. This system was continued until 1852, 
When, having reached, say, a total of fifteen thousand, some person, miserly 
of figures, changed the system to one of rotational numbers for each year. 
The result of this was that instead of the natural expansion of the numbers 
up to seven figures—a number of digits not likely to be exceeded before the 
end of this century, if retained—the simple system was abandoned and the 
other system introduced, which has the disadvantage of a varying number 
of digits in the reference and a larger total number once the numbers exceed 
ten thousand in any particular year. It is, moreover, more lengthy, 
because it is necessary to separate the year from the patent number by a 
comma or space, or by the word of, and it has led to that worst of all 
abominations, the introduction of abbreviation into the dates in the attempt 
to keep the references within workable limits. 

The endeavour to include a complete list of American patents gave 
the authors a very large amount of extra work, and was the cause of 
much expense. As it stands, they cannot guarantee that the list is 
accurate, seeing that the information in regard to the early patents, before 
a superior system of registration and numbering was introduced, is as 
chaotic in the United States Patent Office as it is in our own. Much time has, 
moreover, necessarily been spent in ransacking outside papers and possible 
sources of information, such, for example, as the records and lists of the 
Franklin Institute, and various official letters transmitted to and ordered 
to be laid upon the tables of the House of Representatives. The list here 
presented is believed to be as nearly complete as is now possible, and the 
difficulties of its compilation will be evident when it is mentioned that the 
authors are not aware of any American work in which there has been an 
exhaustive attempt to take the subject in hand. So far as they are 
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aware, the best and most complete list given in an American book is 
that in Thompson’s “ History of Composing Machines ” : this list, how¬ 
ever, only starts from 1842, as regards United States patents, though 
four British patents of earlier date are quoted; even this list has been 
'found by the authors to be frequently so far from correct that the total 
errors amount to an average of several on every page. This, perhaps, is 
not so much the fault of the compiler as that of his sources of information ; 
moreover, the scope of the writer’s work, as its title shows, is more 
limited in the matter with which it deals. These remarks are made in 
no captious spirit by the authors, for here, as elsewhere in their work, 
their. fullest acknowledgments have been given to the value of J. S. 
Thompson’s unique book, but are simply made for the sake of accuracy, 
an especially important matter when dealing with questions involved 
in patent matters. 

With regard to the American enumeration, the early years are dependent 
on date and name alone for identification ; in later years a system of 
numbering was introduced. Moreover, the sizes of the paper on which 
the patents themselves were printed, were not standard, and in some years 
they jumped up to such inconveniently large dimensions that they cannot 
now be kept upon the same shelves with the other volumes. It is remarkable, 
too, that about the time that the British Patent Office made its change 
for the worse, the United States Patent Office took a turn for the better, 
and adopted the system of consecutive numeration. 

Another difficulty that arises when the attempt is made to produce a 
continuous and consistent list of patents, whether British or American, 
is the continuous inconsistency of both patent offices. Patents are not 
infrequently recorded under the names of the patent agents employed by 
the patentees, the names of the patentees being sometimes given in 
brackets after the patent agent’s name, the patent agent being sometimes 

quoted as “-for-”. In the United States patents, the matter is 

still further complicated by the introduction of the names of assignees. 
The authors have in their lists throughout excluded the names of all but 
the actual patentees, with whom they are alone concerned, except in cases 
of those communicated patents in which the name of the actual inventor 
is not quoted. In dealing with British patents from the year 1852, it is 
necessary to remember both date and number for reference; in dealing 
with American patents, the number alone is sufficient after the year 1839. 

It is, however, a matter of considerable complexity to endeavour to 
trace any American patent back through its earlier stages of invention, 
when it is remembered that there is not only the actual number given to 
the patent when issued, that is to say, one of the numbers given in these 
lists, but the number of the application, the serial number, or even the . 
number of a reissue, where such exists, each of which may be quoted 
indiscriminately by the patentee. 

Patents should either be numbered when they are handed in, or 
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numbered when they are issued. The British Patent Office in this 
respect has the best and simplest system, as it numbers its patents when 
they are handed in. The United States Patent Office, while professing to 
number its patents when they are issued, introduces a further com¬ 
plication by the use of the other numbers mentioned in the preceding 
paragraph. In the course of application the United States Patent 
Office often divides the patent applied for into different heads, and com¬ 
pels the patentee to take out different patents, all of which have the 
same root or application number; in one instance the authors came 
across a patent which had over fifty divisions. 

Enough, however, has been said to give the reader unacquainted with 
the subject some idea of the difficulties which occur in any extended 
analysis of the patents of the two countries mentioned. 

It may be observed that some of the earlier British specifications are 
annotated in the list at greater length than any of the later ones, the reason 
being that in these earlier patents, there is practical anticipation, or at least 
the germ of anticipation, of many of the greatest and most far-reaching 
inventions in the history of the printing-surface ; in fact, it would be diffi¬ 
cult to say what has not been anticipated, perhaps not definitely in law, 
but without doubt in imagination if not in actuality. This truth is very 
interesting, and will be plainly evident to any who take up the task of 
following and studying the labours of the early inventors, as has been done 
by the authors. In some few instances individual cases have received 
note and comment. 

The authors of this work, in making the above statements, have no 
wish to appear dogmatic, but rather desire to call kindly attention to those 
always fertile and frequently great minds which have trod before them the 
fascinating but hard and thorny pathway of invention, and to render tardy 
homage and tardy justice to their fellow-men from whom in so many 
instances justice has been withheld and homage has been filched. 
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AMERICAN PATENTS. 

SPECIFICATIONS OF UNITED STATES - PATENTS RELATING TO 
PREPARATION OF THE TYPOGRAPHICAL PRINTING-SURFACE. 

rity of American Patents up to 1837 is distinguished by date; after 
Specification Number. Numbers preceded by R are Reissues. 
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NOTES. 



APPENDIX III. 
TECHNICAL VOCABULARY. 

IIoM.al fi&v 6 vt)toii ; yhcoCTOTCi, F 1 ®’ ’ABavaTOimv. 

Multee terricolis linguae, Coelestibus una. 

Many are the languages of the habiters of the earth, but o 
the language of the habiters of Heaven—Rev. H. Carey. 


English. 

Type (collectively) 
A type 


The counter 

The stem ) 
The shank [ 
The body ) 


The nick 
To nick 

The cut nick i 
The planed nick / 

The supplementary nick 
The heel-nick | 

The foot-nick 
The groove ) 

The depth of the groove 


The line 
The upper se 


{le support de talus ) 


German. 

Schrift 

{ eine Letter 
ein (Druck-) Buchstabe 
eine Type 

! der Anguss 
der Gusszapfen 
der Spritzer 
(das (Schrift-) Bild 
\die (Bild-) Flache 
der Bunzen 
das Fleisch 
(die Schulter 
\dic Achsel 

der (Schrift-) Kegel 

die Vorderseite 
die Riickseite 


le cran fait au coupon 
le cran du moule 
le cran supplementaire 

la gouttiere au pied 


die eingegossene Sigi 
die Nebensignatur 
(der (Fuss-) Ausstoss 


( la tSre° ndeUr ^ U 8 ° Ut "} dfe (FUSS ' ) Ausstosstiefe 

(les^pieds } ( des lettres > {to Ftoe }< der Lettem > 
,die (Guss-) Marke 
das (Guss-) Zeichen 
la marque die (Anlege-) Marke 

Idas (Anlege-) Zeichen 

la ligne die (Grand-) Lime 

(die oberen Auslaufer 
les obits (die oberen Anstriche 




670 


TYPOGRAPHICAL PRINTIN 


English. 


French. 


The lower serifs 
The main-strokes 
The hair-lines 
The line-to-front 
The line-to-back 
The side-wall 
The body-size 
The set 

The depth-of-strilce 
The height-to-paper 
Type-high 


lcs empattements 
les pleins 

le talus en pied 
la ligne 


l'approche 
la force de corps 
Tepaisseur 

la profondeur de l’oeil 
hautcur-caractere 
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The note of exclamation (!) ] 
Brackets « )[]{}) 

The parentheses > . . 

The round brackets / ' ' 
The crotchets I , , , 

The square brackets / L J 1 
The braces { } 

Peculiars (%, % 0 , $) { 

The per cent mark (%) 

The per mil mark (% 0 ) 

The nullo (o) 


mettre entre parentheses 
les parentheses 


Klammem 

in Klammem einschliessei 
(die Parenthesen 
Idie runden Klammern 


das Prozentzeichen 
das Promilzeichen 
die Null 

(Wiederholungszeichen, 
England und Frank- 


(signe de repetition, Alle- 
magne) 

( (employe comme signe de 
t par en Angleterre) 
le signe de par 


! Deutschland) 

(als Prozeichen in England 
benutzt) 
das Prozeichen 


The swell dash (-.—) 

Leaders 

Dot leaders (...) 

Hyphen leaders (—) 

Suspension points (.) 

Abbreviations (abbr.) 

To abbreviate 
To write With abbrevia¬ 


te filet anglais \ 
lie couillard } 
signes conducteurs 
points conducteurs 
traits conducteurs 
les points de suspension 
abrdviations 

ecrire en abrdge 


die englische Linie 
Leitezeichen 

Leitestriche 
Gcdankenpunkte 
,(Ab-) Kiirzungen 
(Abbreviaturen 
abkiirzen 
(mit Abkiirzungen 
t schreiben 
jabgekiirzt 
tin Abbreviatur 
(das Etzeichen (&) 
Idas runde r (i) 
das Etceterazeichen 
der Pfeil 


Reference marks (* 

S e esSr k }(* V 

To asterisk 


l’ttoile (* cinq pointes) (i 
l’astdrisque (* six pointes) ti 
marquer d’un ast&'isque 


The (single) obehsk l (f) la croix das (Sterbe-) Kreuz 

The obelus ) 

The double dagger , 

The double obehsk t ({) la double-croix das Doppelkreuz 

The diesis J 

The section (§) le paragraphe das Paragraphenzeichen 

The parallels (|| //) les parall&es die Parahelen 

The paragraph 1 (la patte-de-mouche i (das Absatzzeichen 

The blind P / ™ tie pied-de-mouche / Idas Lesezeichen 
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The variation mark (cc ) le signe de variation 
The inequality mark (=/) le signe d’indgalitd 
The difference mark (~) le signe de difference 
The congruence mark (=) le signe de la congruence 
The integration mark (/) {}«jgg " fa**”* ” } 
The differential mark (S) le signe " diff&rentiel ” 
The greater mark (>) le signe '' plus grand que ’' 

The not-greater markrt> I Ie P as P lus S rand 


das Variationszeichen 
das Ungleichheitszeichen 
das Differenzzeichen 
das Kongruenzzeichen 
das Integralzeichen 
das Differentialzeichen 
das " grosser ” Zeichen 
das " nicht grosser ” 


The not-less mark « jlesigne "pas moinsgran 
Cartographical signs (0 X) signes cartographiques 
Map type ii:: 1:: (caraetdres pointing . 

.... ... Icaractdres gnses J 

Ornamental letters m lettres ornies 

Initial letters BE lettrines 

An initial une initiale 

The initial line la hgnTteV&e 16 

The head-line la ligne essentielle 

Dropped heads les titres intdrieurs 

The drop-down { le fa^ e d ' r un fatre } 

The foot-line } 

The ^gnature-Uue } ^gnedepied 

The signature la signature 

The title-signature la signature de titre 

The catch-line la ligne perdue 

(Last line of a paragraph (derniere ligne d’un alin^ 


at the beginning of the 
next page) 

To indent a line 
To run out a line 
A full-out line 
To tnalce even \ 

To begin even / 

An ordinary paragraph 1 


das " nicht kleiner ” 
Zeichen 

lcartographische Zeichen 


ein Anfangsbuchstabe 
die erste Zeile 
die Anfangszeile 
/die Hauptzeile 
(die Kopf zeile 
Spiegelseiten 


Idas Bogenzeichen 
die Norm 
/die Stichzeile 
Idie Leitzeile 


d'une page) 
renforcer une ligne 
faire ligne pleine 
une ligne pleine 
tomber en ligne (pleine) 


le Zeile einziehen 
le Zeile stumpf halten 
re voile Zeile 


A hanging paragraph | ui] 


1 1a ligne perdue ) 
la ligne boiteuse ! 
la ligne creuse ) 
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English. 

To set in columns 
Matter set in columns 
To set in narrow measure composer' 
(composde 
1 colonne 


Set in double columns 


To set in pa 
To panel 
A panel 
Rule-work 




To set up broken type 

A typedressing machine 


French. German. 

sr en colonnes in Spalten setzen 

compost en J gespalteIler Sat z 

lignes courtes engspaltig setzen 
i double j zw eispaltig gesetzt 

colonne eine (Satz-) Spalte 


< (composer en alindas 
1 Isolds par des lingots) / 


re lingots) ein (Satz-) Feld 
j , ,, (Tabellensatz 
composition de tableaux ( Liniensatz 

fredresser des caractdres \ allfeetj 

X couchds I .. 


imposer un pate 
le dmondeuse 


wiebel-) Fische auf- 
setzen 

le Scbriftscbleifma- 
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French. 
une espace forte 
une espace moyenne 
une espace fine 

un huitifime de cadratin 
le espace trfe-fine {elneH 


A type-metal rule (i 


A combination rule 
A dotted rule 
A waved rule 
Ornamental rules 

The quotations 
Wood furniture 
Metal furniture 
Steel furniture 
Cast-iron furniture 
Hollow quotations 
A hollowed clump j 


German. 
ein Drittelgeviert 
ein Viertelgeviert 
ein Fiinftelgeviert 
ein Sechstelgeviert 
-in Achtelgeviert 
in Haarspatium 
ine Haarspatie 

la e h spa«T' en ' PaPier d6S I di0 Ansschlusshohe 

UI1 ^J Gt 

! un filet matidre [i k 12 
points) 
une r6glette 
(un filet (de bois) pour ' 
l affiches 

un filet syst&natique 


eine (Setz-) Linie 
eine Messinglinie 
| eine Zeuglinic 
eine Reglette 
| eine Holzlinie 


un filet onduld 
filets de fantaisie 
la casse 5 , filets 
les garnitures 
garnitures en bois 
garnitures en mati& 
garnitures en acier 
garnitures en fonte 
garnitures creuses Hohlstege 

un Iingot creux sur le plat 


Akzidenzlinie 
punktierte Linie 
Wellenlinie 


der Linienkasten 
die Stege 
Holzstege 
Bleistege 
Eisenstege 




Improved french furniture garnitures a colonnes 
Curved furniture garnitures cintr6es 

A lead (i to 4 points) une interligne 

IslugT^nll 

Leaded matter mature interlign&s \ 

Leaded type caractSres interlignds / 

To lead interligner 

Solid matter composition pleine 

To run on solid {r^en composition } 

To run on (a paragraph) {*£££* d ’™ P ara ‘ 


durchschossene: 


(Zeilen) durchschiessen 
[undurchschossener Satz 
Ikompresser Satz 


To run back 
To cause overrunning 




iiberlaufen 
zuriickbringen 
:ment uberlaufen machcn 
rZierleisten 
1 I Ornamente 


filets de cadres 
un filet pour bordures 
(pieces de bordure \ 
(motifs de bordure I 


' Vignetten 
Einfassungen 
|Kombinationscinfass- 

Linieneinfassungen 
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A cheque rule _ 

The colophon 
The catchword 1 
The direction-word I 
A flourish ( g^T 3 ) 

A rule-cutting machine } 
Wooden type 
(Wood-) Block letters 
Rubber type 
A punch-cutter (man) 

A punch-cutter (machine) 


The punch 
A steel punch 
The counter-punch 
To bevel 
To cut a bevel 


jein Finalstock 
(eine Schlussleiste 
JEckstiicke 
\Ecken 
Unterdruck 
(eine Assureelinie 
(eine Wechsellinie 
das Kolophon 
/der Kustos 
\der Blatthfiter 
ein Schnorkel 

I eine Linienschneid- 
maschine 

ein L&ngenschneidapparat 
Holztypen 


caract&es en caoutchouc Kautschuktypen 


(un filet azur6 pour 1 
l cheques ■ I 
le colophon 
la reclame 


un graveur de poinjons 
fune machine h graver 1 
\ poin9ons 
(Tart de graver les \ 
t poin9ons / 


An electrotyped m 
To justify the mat 
The justification 


une matrice frappfe 
une matrice 61ectrotyp6e 
justifier la matrice 
la justification 
pine matrice justifide poi 


ein Stempelsclmeider 
eine Stempelschneid- 

jdie Stempelschneidekunst 
l der Stempelschnitt 
das Stempelschneiden 
(der Stempel 
(die Patrize 
ein Stahlstempel 
der Konterstempel 
gehren 

die Gehrung schneiden 
(die Normalbuchstaben 
tdie Zurichtsbuchstaben 
(ein Russabdruck 
tein Russabzug 
(eine Mater 
teine Matrize 

/eine mit Stempel geprfigte 
l Matrize 

eine galvanische Matrize 
die Mater justieren 
die Justierung 


To be alined 
To be out of line 
A compositor (abbr., a\ 
comp) ) 

The composing-stick 
To set the stick to the \ 


.. /alinieren 

augner \auf Linie zurichten 

tirer ligne Linie halten 

chevaucher nicht Linie halten 

un compositeur ein (Schrift-) Setzer 

le composteur der Winkelhaken 

justifier le composteur den Winkelhaken stellen 


The fixed jaw (of the com- Pft c6td | (du com . (der Anschlagl (desWinkel . 

posing-stick) | " ) posteur) } hakens) 

The movable jaw (of the la languette (du com- (der Schieber 1 (desWinkel- 

composing-stick) posteur) ider Schlitten/ hakens) 
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The jaw clamp 
The setting-rule j 
The composing-rule / 


French. 

le levier du composteur 
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English. 

The type is used up 
A missing letter 
Battered type (collec- 1 
tively) / 

A battered type 
To turn for letters 
Turned sorts 
To rectify the turned 1 
letters J 

The making up of a line 
of several bodies (as in 
mathematical formulae) 
The tweezers 
The bodkin 
A' galley 
A pull 

To pull (off) a proof 
The proof 
A proof impression 
A galley-proof 1 
A galley-slip / 

A brush-proof 
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French. 


To m 




une sorte qui manque 
vieille matidre 
un caract&e cognd 

caractdres bloquds 
ddbloquer 
| le parangonnage 

la pointe 
une gal&j 
une impression 

repreuve 
le bon h tirer 
une dpreuve en placard 
une epriuive a la brosse 
/ maculer 
(doubler 


lSdier 


s Schrift 


lespaces qui marquent 1 
upstanding | baisserlesespaces 

(tache noire dans Tim- 


Blacks 
To push dc 
spaces 

A monk (black patch in 
letterpress) 

A friar (light patch in 
letterpress) 

To be full of friars 
Monks and friars 
A type off its feet 
Picks 

Printed in slip 
To make up into columns 
To make up into pages} mottre en pages 

To paginate } 

A page une page 

An unnumbered page une page non-chiffri 

A numbered page une page chiffrfe 

The page number le folio 

A full page une page pleine 

A blank page \ (une page blanche \ 

A white page / (une fausse-page J 


eine beschadigte Type 
blockieren 
/Fliegenkopfe 
(Blockaden 

/die Fliegenkopfe berich- 


Idie Korrigierzange 
(die Pinzette 
die Ahle 
ein (Setz-) Schiff 


einen Abzug machen 
/der Korrekturabzug 
tder Korrekturbogen 
ein Probeabzug 
ein Fahnenabzug 
/ein Biirstenabzug 
(ein Abklatsch 
schmitzen 
duplieren 

ein duplierter Druck 
ein schmieriger Druck 

die Spiesse niederdriicken 


fun moine l(endroitqui | 
unefente | est rest' 
[un bouquet J blanc) 
venir par bouquets 

un caract&e coucM 
lettres sales 
imprimd en placard 
mettre en colonnes 


Misdruck 

ein abgefallenerBuchstabe 

in Fahnen abgezogen 
/den Satz zu Spalten um- 
( brechcn 

/den Satz zu Seiten um- 
( brechen 


(mit Seitenzahlen versehen 
eine Seite 

eine unpaginierte Seite 
eine paginierte Seite 
die Seitenziffer 
eine voile Seite 
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The locking gear 

The side-stick 

The composing-machine 


(The) Setting (of) several 
(different) bodies 
(The) Setting (of) several 
(different) founts 
The arrangement of the \ 
keyboard J 

Rivers of white 
Straight rivers 
The forme ) 

The;_form I 
To unlock the forme i 
To untie the forme J 
The printing-ink 
The black printing-ink 


The inking-rollers 
Live matter i 
Standing matter / 

Dead matter 
To distribute (type) 

To distribute (the type) 
into wrong boxes 
. Sorts 


French. German. 

serrer la forme die Form verkeilen 

le serrage das Schliesszeug 

la machine h composer die Setzmaschine 
fdie Klaviatur 
J die Tastatur 

le clavier j das Tastbrett 

Ider Tastapparat 

la disposition du clavier { d ? s ^tenanordnimg 
ldzardes krumme Gassen 


imprimd en rouge rot gedruckt 

lettres rouges rote Bucbstaben 

les balles die Ballen 

le couteau k lame ronde das Ballenmesser 
les rouleaux encreurs l-°***) 

[LTonse™ 4 C ° nSerVer } ^uckfertiger Satz 
composition k distribuer abzulegender Satz 
distribuer (les caractdres) (Schrift) ablegen 
faimdes coquffles en J (Scirift) falsch ablegen 

des sortes abgelegte Lettem 

(Zwiebelflsche 

un patd jgequirlter Satz 

,, .. (einen Eierkuchen machen 

mettre en pate ISatzzusammenschmeissen 
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The plaster process o 
stereotyping 
The paper process of 
stereotyping 
Types m^st ore j 


French. 

| le clichage au pl&tre 
| le clichage au papier 


{ meries ont) en nombre J 
The height of type adopted la hauteur de caractfire 1 
by a printing-office de Timprimerie / 

The size of body of type la force de corps de \ 
used in a printing-office Timprimerie / 
Small type (Than) petits caractdres 

Medium type (Then) caraetkres moyens 

Large type (Then) 

The remove 
Upright characters i 

(THEN) i 

Inclined characters \ 

(THEN) ) 

Wide type (Then) 

Standard-width type i 

(Then) I 

Narrow type (Then) 

Full-faced type (Then) 

Bold-faced type (Then) 

Lean-faced type (Then) 

Book faces 
Jobbing faces \ 

Display faces / 

Jobbing work 
Type for bills \ 

Type for placards / 

Sanserifs (Then) 

Swash letters () 

Uncial letters (oTpa) 

Roman characters (as op¬ 
posed to german) (Then) 


German. 

die Gips-Stereotypie 
die Papier-Stereotypie 
Lagerschriften 
die Haushohe 


grobe Schrift 
der Schriftgrad 
gerade Schrift 


caractfires penches 
caractercslarges 
caraetdres normaux 
caractkres etroits 
gras 

dgyptienne 
maigres 
de labeur 
de fantaisie 
travaux de ville 
caracteres pour affiche 
i simples 1 


llettrei 




lettres h parafe 
lettres onciales 
caractdres romains (i 
pose a allemands) 


(« 

Italic characters \ IT , , /caractAres italiques i 
Italics |i es italiques / 

Grotesque (THEN) les antiques 

Modem roman (Then) les romains classiques 

Modem italic (Then) les classiques italiques 

Old stylo roman (Then) les elzdvirs romains 

Old style italic ( Then) les elzdvirs italiques 

Ionic (roman) (Then) les dgyptiens (romains) 
Clarendon (ro-) 

Antique (ro- (Then) les dgyptiennes 


schrage Schrift 
breite Schrift 
/Schrift von normalcr 
\ Breite 
diinne Schrift 
fette Schrift 
halbfette Schrift 
hagere Schrift 
Brotschriften 
Akzidenzschriften 
Akzidenzarbeiten 
Plakatschrift 
jBuchstaben ohne Aus- 

Schnorkelbuchstaben 
Unzialschrift 
Antiquaschrift (Fraktur 
gegeniibergestellt) 

1 'Frakturschrift (Antiqua¬ 
schrift gegenuberge- 
stellt) 


Kursivschrift 
(Grotesk (-schi 


ift) 


cnglische Antiqua 
/gewohnliche Kursiv- 
t schrift 
Medihvalantiqua 
Mediavalknrsiv 
Egyptienne (Antiqua) 

/Clarendonschrift (An- 
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English. French. 

ench Clarendon (Then) l’italienne Itali 

ackdetter } les gothiques gotis 

zevir (Then) l’elzevir Elze 

^U(Then) KSST 1 

ript (latin and german) Scriture (anglaise et alle- Schr 




English, 
Hieroglyphs 
Himyarite characters 
Ideographs \ 


hidroglyphes 
caractdres himyarites 
iddogrammes 
caractdres japonais (plu 
caractdres javanais 


Hieroglyphen 
himjarische Schrift 
ideographische Zeichen 
japanische Schrifteh (ver- 
schiedene Sorten) 
javanische Schrift 
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NOTE 

ON STANDARDIZATION OF NOMENCLATURE. 
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